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ABSTRACT - _ ^ 

-^^ ^^^^ Designed to assist chemistry teachers in selecting 

appropriate software programs, this publicatioSzis the sixth in a 
series of sis teacher's guides from Project SERAPHIM, a ptogr am - 
sponsored hf the National Science Foundatibtif This guide i is. keyed to 
the chapters of the text ^Chemistryi TheStudy of Mattef^^ Program 
suggestions are arran^ thesame order as the chapters ol the 

textbook and-are- classified by-topic and^y-type of classroom use. 
Information on each program incliidest il^ na^ (2^ disk number^ (3) 
topicsf {4} grade levelsf and J 5) a description. Guidance is also 
offered regarding methods 1^ which each program can be used most 
effectively. Summary lists of recommended programs for Apple > IBM, 
and Commodore systems, as well as_ for other zmicrbcbinputer 
provided* Specif ied in these lists are the SERAPHIM disk n^ber^ the 
hardware availability^ the program's name(s), and the recommended 
chapters for use. (IDi) 
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This_ Teacfier's ggtae to Sg&^ffl Software was written- to help _ ybu^ and other 
chemistry teachers mate appropriate selections of software progr^s; It sug- 
gests specific SQ(APHIM programs that can be used as you teach from each chap- 
ter in this book; suggestions are also made regarding methods by which each : 
program can be used mdst effectively* The program suggestions are arranged in 

the same order as the chapters in the textbook » ahd_ are_ class if ied_ by top ic 

and by. type of classrdom use.^. Tbe_ brief description fbr each program includes 
information to facilita about when and how to include this 

program in your course schedule* 

How programs were^selected . This Teacher j^s Guide includes only a part of the 
entire SERAPHIM software collection^ Selections were based on two criteria: 
1) lists of favorite programs suggested by teachers who have used SERAPHDl 
sbftwarei and 2) programs we COTSiderid mbst apprbpriate fbr high school and 
general CO llege cbemistxy cb^ the SER&PHIH Gatalogue for a 

complete listing of software distributed by S^AKIH.) 

H ow textbooks w e r e s elected ^ Th^ depeision to provide a Teacher^s Guide for 
this textbook was made on the basis of Input from classroom teachers and in no 
way i]iq>lies that Project SERAPHIM or NSF Science Education recbranend br 
endbrse a particular textbbbk. 



Teacher *s Guide database ^ This guide was prepared. by_^tering_ information 

about each of about one hundred SMAf^ffi pr^ into a database and then 

searching the database for xerograms applicable to each chapter in the text- 
book* In fall 1986 we ^tpect to make t^^ disk end have 
it appear in the SERAPHDf C atalogue ; it requires that you have an IBM PC with 
twb disk drives ahd^dBASEIil software. CSee SERAPHIH News fbr ahhbuhcemeht 
bf availability* )_ Teacher 's Guides for this and five bthertextbbbkswill cbn- 
tihue tb be available to printed fbrmi %_BBlr (Sh^gstry; EOTerimrotal Foun- 
datibns by Pa^y^ Bass bw^ Merrill & feliefsm; TG 662^ Chemical Principles by 
Mastertoh, Slowtnskt h Stanitski ; TG 003 . Modem Ch e mist ry by Metcalfe, 
Williams & Castl»; TG^^ d Chemtsttryt A Modem Co urse , by Smoot, Price & 
Smith; TG 005 » Chemist ry^ — Sie Cent raj^Scimce by Brown and LeMay* 



Sample bf Teac hfeg=T^s . At the end bf this Teacher * s Guide ( oh yellow paper) 
ybu will find one e3can^le bf what we call Teaching Tips; SERAPHIM Sbftware -- 
mbre_ detailed suggestions fbr using SERAFSDI programs * Teaching Tips are ih- 

t^ded^fbr persons who have selected a prbgram by- using, this g^ 

SERAPHIH Catalogue -^d then want specific st^gestibns fbr and exa^les bf its 
use„in^the_classrbbm*_ Aseriesbf ' Teaching fips wtii be ready fbr distribu- 
tion in late Fall 1986— see SBtAFHTi News for details* 

Actaiowledgment^ > We want to express our thanks to the many teachers who have 
contributed ideas » lists of favorite programs^ suggestions for use bf pro- 
grams » etc* Their help has been invaluable in creating this document* 



Ypsiianti, Michigan 
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SiSIHAHy LIST OF S£60MhCE3lSBl) PROGRAMS: Apple, IBM*, Commodore^ 

SERAPHIM HARDWARE • - RECOKKE143ED FOR 

DISK NUMBER AVAILABILITY * PROGRAM NAME(S) CHAPTERS... 



AP 10! 


d 


Graphitti 


02 


Ar xu£ 


an 


oignixicdnu figure t/rtxi 








Graph 


02 


AP 104 


Gt 


Dimensional Analysis 


02»03 


AP 105 




Vernier 


02 


AP 201 




Bo&rAtom 


08 




a 


Ghemical- Hangman- - 


31 




a 


Order the Elements 


12 




a& 


Hydrogen 


09 


- -- - - - 

AP 202 




Quant\am Mechanics 


09 




(J 


Electron Ar^ah^Temeiit 


09 




a? 


Spectral Lines Experiment 


08 


AP 204 




Rutherford 


01,08 


AP 205 


a 


Millikan Oil Brop Experiment 


08 , 69 




dt 


Peeks ~ 1984 


09 






Elemental Analysis 


115 


AP 206 




Chemical Pursuit 


29 


Ar JOl 




- - 

Isomers __ 


1 o 

IZ 






Cl^irical) Formula 


15 




a 


Excess 


25 




o 


Name The Ions 


13 






VSEPR 


10,11 


_ _ _ . 

AP 303 




Naming 


13 


AP 304 


aP 


Holes; in Space 


15 




aP 


Mole -Calculations 


15 




a3 


Quiz on Molar Masses 


15 


AP 305 




Mole Demo 


is 






Balahced^Equations 


14,15 




a 


Valence Drill 


13 




a 


Hole Exercise 


15 




a 


Mole Drill 


15 






Mole^Moie Tutor 


15 



* HASDWARE AVAILABILITY: All programs available for Apple, a This program is also 
available on IBM disk of the same number code. 3 This program is also available on 
COMMODORE disk of the same number code. 
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SUHHARY hlBT Qf RECOHMS^BEB PROSR^: Apple. IBM*, eommodore* 





HARDIhARE 




RECOMMENDED 


DISK IJUMBER 


AVAILABILITY* 


PROGRAM NAME(S) 


CHAPTERS 


AP 306 




Redox Ganie 


28 






Li®itihg Reagent 


26 






Stoichioi^try 








Bit ill on Mo 3:0 nnnnfto^ 


x«/ 


■TVL *frV/X 


n 

•A 


Wjr xc 


06 






H^imx XC9 


06 




d 


Boyle's Lav Simulation 


06 




d 


Gas Lavs 


06 


AP 402 


a 


Gas Lav 7 


D6 




u 


OSX 7 


07 




u 




06 

WW 




u 


TjiK fla 1 dil ^ on — — Unvlo^v 

^ttl/ WOX^UXO ^ XUftI JOwjr X6 9 






n 
u 


T^w SA^ 

WC&S* UttW 


06 15 

w > x^ 


AP 403 




Daltioh 

X ^wit 


06 


AP 561 


d 


Rast 2_ _ 


07,17 




d 


fitration^ Curves 


25 




a 


Acid Strath 


23 




a 


ABS Game 


18 






Acid-Base Problems 


24 




ot 


Ldinry/Bfpnsted 






d 


Weak Acid/Base 


24 




d 


Cbhcehtratibh Quiz 


17 


502 


a 


Precipitation Game 


22 




a 


Molarity 


17 




n 


PH (7 Profiraiiis ) 


24 




Gt 


Solubility 


22 


AP 503 




pH Plot 


25 


AP 601 


a 


Equilibritm Simulation 


21 




a 


Begiiming Thermo Drill 


26 






Ball Toss 


21 




d 


Reaction Rates 


21 




d 


Rates : ^ : z: i 


19 




d 


Kinetics - A Lab Simulation 


19 






Balance 


26 




a 


Nerast 


28 


AP 602 




Chemical Dungeons 


22 



* HARDWARE AVAHJiBILIT^ All programs available for Apple, a This program is also 
availjable on IBM disk of the same number code. 3 This program is also available on 
CCMHODORE disk of the same number code. 
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StlMHARY LIST OF REX:C)MMQi)E^ PROGRAMS: Apple. IBM*. Commodore* 



SERAPHIM_z^ HARDWARE zz z ^ RECOMMENDS FOR 

DISK NUMBER AVAILABILITY* PROGRAM NAHE(S) CHAPTERS. . . 

AP 603 a Mblecixlar Speed Distribution 06,19 

a Faraday Aid 27 

a Faraday 2 27 

a An Equllibriuin Simulation 21 ^ 

Animation 19,29 

a Equil Tic-Tac-Toe 21 

AP 604 Slectrodep 27 

BHCE 19,29 

Backtiter 25 

AP 605 Xenon 21 

AP 606 Kintherm - 21 

Kin therm Standards 21 

AP 701 a Design- A-Drug 29,30 

AP 702 Polymerlab 29 

AP 704 CAffli: Cbnfprmatipnal Analysis = 

& Molecular Modeling 29 

iff 705 Poiyrcrization _ _ 29 

Organic Noiranciature 29 

AP 706 Conformational Analysis 29 

AP 801 d3 Sulfuric Acid 21 

AP 802 d3 Waqual . 16 

AP 803 a Octane 29 

AP 804 Lake Study 01,16 

AP 805 a BCTC 01,30 

AP 806 Refinery 29 

AP 807 Mineral Resources 20 

iiS 808 Separations 11,16 



* HARDWARE AVAIIABIUTY: All programs available for Apple, a This program is also 
available on IBM disk bf tlus same number code. 3 This program is also available on 
C(^0D0RE disk of the same inmber code. 

fS 006 - vii 
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SUHH&RY LIST OF RECOHhCBNBED PR@6HAMS: Apple, IBM*, Conmodore* 



SStfcPHiM HARSSARE RECOMMENpEDFOR 

DISK NHMBHl AVAILABILITY* PRROGRAM NAME(S) CHAPTERS... 

AP 809 Pond Study 01^16 

AP 902 00 Six Solution Problem 01,12,16 

Chemic&l Search 26 

0 Gh^^rop _ _ 16 

-0 Element Search l2 

oe Canal 1,2,3 22 

Canal 4,5 22 



AP ibbl Decay 08,31 

AP 1201 P Heats of Reaction 20 

AP 1202 3 Photochromic kinetics 19 

AP 1203 3 General Laboratory Interfacing 07,20,26 



* HftSSIIARE AVAn<ABIL^^ All progranis available for Apple, a This program is also 
available on -IBM disk of the same number code. 3 ^lis program is also available on 
COMMODORE disk of the sane nundier code. 
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XG Vis 



SvumnajTSZL 



Paroject. SERAPHXM 



SERAPHIM 
DISK tmSER 



SUMMARY LIST OF RECOmEMIlEb PROGRAMS: Other 
PROGRAM NaME(S) 



RECOMHEHSEfi FOR 
CHAPTERS... 



ATARI 
AT 201 

AT 3bi 

AT AOl 

AT 501 

AT 801 
AT 802 
AT' 803 
AT 804 
AT 805 
At 806 
AT 807 
AT 901 



MACINTOSH 
MC 304 
HC 801 
MC 901 

HC 902 

13tS-80 
TR 001 



Rutherford 

Moles in Space 
(Empirical) Formula 

Salton 

Boyle 

Charles 

Solubility 
Rast 2 

Sulfuric Acid 
Waqual 
Octane 
Lake Study 
BCTe 

Refinery 

Mineral Resources 

Canal Ii2i3_ 
S ix-Solot ion _ Problem 
Eleront Search 
Chemical Search 



Holes in Space 

Sulfuric Acid 

Canal 1,2,3 
Canal 4,5 

Six Solution Problem 

Elenent Search 
Chemical Search 



Chemical Hangman 



01,08 

15 
15 

06 
06 
06 

22 ^ 
07,17 

21 

16 

29 

01,16 

01,30 

29 

20 

22 

01,12,16 

12 

26 



15 

21 

22 
22 

01,12,16 

12 
26 



31 
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-^CG VI^ atasjpt^miT X Pirojeioti SBRAPRXM 

Disk NUHMR : AP264»AX201 



TOPICS ! Atomic Stnictiire 

Nuclear Ghemistxy/Radiation 
Methods of Chisiiistry 

USES : DemonBtration 
Xutoring 
Problem Solving 

I^EVH^S : High school science or ch^istry 

General college chmistxy 

Advanced first year and middle level chanistry 

DESCRimON: This program is aii excellent introduction to the "indirect evidence" approach to atbinic 

structure modeling. Side 1 of this disk is a simulation of alpba^particle scattering that 
could be effectively used either as a classroom simlation or for individt^^ tutoring. 
Side 2 allows user to experiment creatively with the scattering phenomena. 



mXSRM NAME : SIX SmmiO^ ro^£M 

DISK NlMffiR g AP962 »AI96l »06962 »IB902 »MC901 

TOPICS : Descriptive Chemistry 

Solution Choiiistry 
Periodicity 



USES ; 



Probiem Sbi^ig 
Educational Game 
Introduce Concept 



LEVaS ; Hi^ school chMnistry 

General coll^^ chemistry 

Advanced first year and middle level cfaemis^y 

DESGRIPKCTI ; Ibis program » lAiicfa needs a color monitor to be effective, could be used oii first day of 
class to stiaulate interest in the course. Later oh it could be used to introduce 
solution chemistry or periodicity, since it uses three sodium salts (two are sbdiun_ 
halides) and silver nitrate. SIX SOLUTIONS was designed Ibr prbbl^ solvit; the user, 
mixes the six solutions, two at a time, in a spot plate and from the results determines 
the contents of the six test tubes. 
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PROGRAM /laME : LAKE STUDY 
DISK HUHBm : AP8D2»»AI804 

Problem Solving 
Methods of ChoBistry 

USES : Problem Solving 

SiDulatibh 

LEVHiS ! No background in chcffl 

High school science or ^ooistry 

Advanced first year and middle level chaistry 

DESCRIPTION ! This prbgram guides the user throii^ the st^s of solving a scientific pr6blem--a fish 
kill in a hatchery. Animation allows the user to search the library^ to use colleagues* 
expertise^ to sanple.md analyze lake water » and_ to check. the_ fish in_ order tb identify 
the poiiutant kiili^ the fish. __In_ the. second pc^ of the program the user sets up 
controlled experiments in the lab to chedc the i^othesis in part one. 



PROGRAM NAME ! POND STUDY 

DISK4llfffflER ; AP?09 

TOPICS ! Environmental- Chemistry 

Problem Solving 
Methods of Chemistry 

USK ! Problem Solving 

Educational Game 
Sinuiation 

I^VELS ! No badqground in chemistry 

Hi^ school science or chemistry 

DESCRIPn ^ ! The U8er(s) is ah ecolbgist vfeo has been asked to develop a hypothesis about i^t is 

causing a fish kill the r^rt raist be st^pbrt^ by experimmtai_and_ literature A 
simiated library_and_ laboratory ax« amiable to_^_user.__The_ same format as LAIQS STUDY 
(AP804) but less rigorous. Good aprdication of scientific method. 



Disk WtMBER ! AP8d5,AI8d5, 18805 



TOPICS; 



Industrial Chemtstry 
^vtroiBBsntBl Omistry. 
Methods of Science 



ERIC 



TG 006 



mss s m Htt ffi ; BCIC (Cbhtimied) 



LEVELS ; 



DESCRIPTIOW; 



Introduce. Concept 
Sinlation 

Rd bact^rouml iti chenistry 

Hi^ school science or chemistry 

Advanced first level and middle level chemistry 

The U6er(s) mast make. recoanendations. to the iocai city govemment regarding data on BCIC » 
a-Suspected-carcinogen^ vhich has been found in the river belov a chemical plant. the_. 
user has literature , a labontory^ and other task force masbers available to help decide 
on the recoiBBiendation to be made. This is an excellent application of scientific method^ 
especially since no conclusive answer can be given to the probl«n. 



PROQttM Wtfffi ; SIGNIFICANT FIGURE tmUL 
Disr NUMEmt ; AP102 ,00102 »m02 
TOPICS ! Significant Figures 



Drill & Practice ; 
Tutoring 

No background in chemistry 
High school chemistry or science 
General collet chemistry 



DESCRIPTICTI ; SIGNIFIGANT FIGUfS CStILL is desig^ied for student use as a tutoring or drill exercise, in 
the use of significant digits. The user has tiie option of reviewing the rules > quizzing 
the coiqniter, or working on drill problems. TbA computer keeps score of correct answers 
fur the user. 



PROGlbtft N^ ; GRAPH 

DISK NtMTO s API02 »6oi02 »IB102 



TOPICS* 
USES ! 



Graphing 
Data Analysis 

Data Analysis 
Demonsteation 

Hi^ s^iool science or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 
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TOiCTAM Htfffi : SUffi (Contiiiiied) 

bESQamQW : Use t±lis prbgraa as a denbhstration before the first quantitative lab r^brt requiring 

gi^hing aiid data analysis is due. GRAPH will acconmodate up to 80 sets of data^ with the 
qptioh of gra|)hing algebraic, Ic^, or trig fuhctibhs^ and giving the user printed or video 
data table 9 first derivi,\tives » or least squares analysis as well as slope and iiiterc^ts 
of lines. 



PROGRAM FttME ; DDfENSIOKAL ANALYSIS 

PT^ WWF^ AP104»m04 

TOPH^ : Dioensibhal Analysis 

USiSS : Drill & Practice 

Tutoring 

I^VELS ; Hi^ school scieiure or cheilittry 

General college chaoiiitry 

^S^PTION : lUs prb^am presmti the us«r with diomioMl amlysi using le^th, volume, 

mass » and energy units, the final section has practice problems from all the previous 
sections. 



TOPICS : Methods of Oienistry 

Laboratory Techniques 

USES ; prill & Practice 

Pre Lab Discuisibh 
Simulatibh 



SESCRIPTIQW: 



Hi^ school science or chemistry 
General college chemistry 

• _ 

IMs program provides randomly generated simulations of vernier scales, such as are found 
on barometers and analytical baUuices, for the user's practice. This program could also 
be used to demonstrate the use and reading of vernier scales before tho students go to the 
lab. 



raOGIW! KAME : GRAPimr^ 
DISK NUMBER : AP101,m01 
TOPICS : 



Methods of Chemistry 



EKLC 
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PWGRARlWffi : (auiPHTm (Continued) 

t^g: Data Analysis 

I£VQ^: No background in cfaemis^ 

Hig^ school science or chemistry 
General college chenistry 

DESCRIPTIC W t Ibis program helps tt^ user organize dat3 into table or graph form. Capacity to 5b_ 
rows and 4 cblumis in data table. User has choice of plotting any two variables in the_ 
data table in gr^h form* Program enphasizes the use of units for all measurements. Use 
this program for individual or classroom sets of data. 



PRO(a»M IttME ; DIMENSIONAL ANALYSIS 
DISK NUMBER ; APld4»IB104 
TOPICS ; Dimensional Anaijrsis 



Drill & Practice 
Tutoring 



LEVELS ; Hig)i school science or chraistry 

Gehzral college chemistry 



DESCRIPTION ! This program presents the user with dimensional anal:^is problass using length, volume, 
mass, and energy units. The final section has practice problems from all the previous 
sections. 



CHA^PXER OS Pfutsos o£ Matztzeir-- — G« 



PROGRAM NAME; BALLOON 

PISk^iUMBER ; AP402,iB402 

TOPICS ; Gbs Laws 

12^; Simulation 

Demonstration 
Introduce Concept 
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PROCTAM HAME 2 ttiHOOH (Continued) 



ffFTSTr?- Higb school ici0»:e or chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIFncttf: Ihis pro^m heips s^mts visualize the di^ and ir^erse relationships betiireen 

temperature y pressure, and volume of an enclosed gas. The user inputs a change in either 
presff^jre or temperature and the volume of balloon on the right of the screen reflects this 
change. The original balloon also remains bh the screen for comparison. Bar grhphs at 
the top of the screen reinforce the relationships of pressure, volume, and temperature. 



BISK NUMBERS AP401,^40l,IB401 



TOPICS! 



Gas Laws 
Data Analysis 



LEVELS ; 



DESCRIPTIQil; 



Dmbnstration 
Simulation. 
Data Analysis 

High school science or chemistry 
General college chemistry 

Advanced first year and middle level chemistry 

This sinulatibn progriim_couid be used as a substitute*, for the lab procedure, either by 
the whoie cius or for an^^i^ vitio missed the lab. Cie gr^hing (analysis of data) 

portion, could be an effective Iw^m ai^ to help students see the relationships between 
pressure and volow of wclosed gases or it could be used as a tutoring device for 
studwits having probleu completing the Boyle's Law laboratory report. (*A safe 
substitute, since the use of mercury is eliminated.) 



raO^Afr^AME s CHARLES 

PfgK WffffiEP- AP401,i^4bl,IB4bl 

TOPICS ; Gas Lews 



Data Gbllection 
Simulation 



]£SB&' Hi^ school science or chemistry 

General college chemistry 

DESCRIPTION! This simulatibh of Charles' Law ailo%»_the_user to collect data that shows the 

relatibnihip between volume and temperature of an enclosed gas. Because it is programmed 
for easy access by a number of students, one could use this as a safe substitute for 
heating air trapped by mercury plugs. 
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PROSRAM iWffi! 6AS LAW 7 
Gas Laws 



I JVELS ; 
DESCRimoH ! 



j^toring 

introdace Concopt 

Higb school science or chemistry 
General college chosisti^ 

This ihtxcductipn tP gas lavs program. aiioM the user to iiq)at values for one of the 
variables that_affect_ enclosed gases and the computer calculates the values for the other 
variable. From that information the user answers questions about the kind of 
relationships derived. Individual students could use this program to an advant^e. 



P1^GiWM»ffi : DALION 
^yf^W^fffP- AP403»IB403»AI401 
Gas Laws 



TOPICS 



DESCRIPTION: 



Simulation 
Educational Game 

Ki|^_ school science or chemistry 
General coiiege chemistry 

Advanced first year and middle level chonistry 

User adds gas or heat to ah enclosed gas^ usii^ game paddles » to attain a maximim pressure 
without exceeding the "blow-out" pressure. This can be done in competition format or by 
experimental desi^. 



iT^QGIWt WMBi i BOYLE'S LAW SIMULATION 
DISK NUMBER ! AP2»01»IB401 
Gas Laws 



TOPICS ! 
USES ! 

L EVELS : 



Uata Collection 
Simulation 

High school chemist]^ 
General college chemistry 

Sis pn^am sinxl^es.the OffiM Study lab %tere students collect data to show the 
relationship between prassure and voltane of an enclosed gas using syringes and books. Tha 
user can collect data by adding one book at a time <tfid reading the volume of gas in the 
syringe. St^cessive runs of the program do NOT give you exactly the same readings » so the 
program can be used to collect class data by individual students. 



Id 006 - 7 



ERIC 



is 



PkL^iKAH HAHEi GAS LAWS 
BISK NtfMR : AP401^IB401 



TOPICS ; 



Gas Laws 
TUtbtliig 

Hi^ school chraistry 
General college chemistry 



DESCRIPTIOW ! this gas law tutorial program offe» the user the option of approachit^ the solution of 
proble« by either the fosoula method or the logic method after a graphic background is 
presented. 



PROGRAM H AHE ; (SS IM 542 



TOPICS ! 
USES ! 



T WW Cm 



AP40Z,IB402 
Ga^ Laws 

Introduce Concept 
Tutoring 

Higjh school chemis^y 

This is s^le version of GAS LAW 7, where the user ix^ts the number o/J moles, volume, 
teflq>enttire aiid pressure of ah enclosed gas to obtain a data table that shows the 
srel&tionship between, two of the variables. Ihe user then answers questions based on this 
table. 



PRQGR^ HAJffi ! MOLECULAR SPEED DISTRIBUTION 
"T^ Wffgg^ AP603>IS60S 



TOPICS: 



USES ! 



DESCRIPTION! 



Kinetics 
Reaction Rates 
Gas taws 

Demonstration 
Introduce Concept 
Sieulation 

Hi^ school chemistry br_ science 

General college chemistry . 

Advanced first srear and middle level chemistry 

nie abili^ to graph the speed distribution for a gas of your choice at many tenperatures 
on the i«wi screen matces this simulation program a natural for classroom demonstration of 
the relationship between molecular ij>eed and reaction rates. You can use a temperature 
range from IK to above lO^OOOK. 



EKLC 
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PROGRAM NfflE : LAB CALCULATION— BOYLE *S LAW 
5IS^4IUHBER ! AP402^I6402 
Gas Laws 



Lsb Data Check 
Dsts Analysis 



USES ! 



DESOgPTION g 



Hi^ school cbemistry 
General college chanistzy 

This prograa. will accept volume. from three trials, usingu^ to three books pressure each, 
from pressure- vo lose labs similar to GHSf Study Lab 4, and will return a print-out of ths 
average volume pltss the uncertainty as well as the hi^ and low values of 1/volumo. 
Printer is necessary. 



and So3:±<li 



PROGRAM NAHF* RAST 9 



USES ; 



LEVELS : 



DESCRIPIION: 



Solution Chemistry 
Holes 

Colligative Properties 

Demohstratioh 
introduce Concept 
Simulation 



Hi^ school chaistry 
General college chemistry 

Advanced first year and middle level chemistry 

This simulation program ihtrpduces the mblal depressibh cbnstant.concept and fbrmuia« The 
user determines tto miting^ point of a mixture of 

camphor and an unknom using the Rast method by reading the balances, controlling the heat 
applied, and reading the final meltii^ point. 13ie con^ter gives the user a data sunmary 
and another look at the fomila, so that he/she can calculate the molecular weight of the 
unknown. 



fKOMWI WAMfc. GAL 9 

BISK NUMBER! AP402,1B402 



12EIS5: 



Descriptive Chemistry 



ERIC 



fG eo6 



2Q 



Pl^^AM KAME ; CAL 9 (Continue) 



USES ; 

DESCRIPTIOW: 



Prob lea Solving 
Data Axtalysis 

High scbool science or chemistry 
Qmeral college cheoistiry 

Ihis pvog^m gives the user tine and temperature data oh heatii^ and cooling a ptire 
substance and the hanes of nine organic cdo^Knihds that the unknown could be. From the 
data giv^ and using a CRC Handbook, the user id^tifies the compound. This is a very 
simple application problem for beginning chemistry students. 



PROGRaMOttffi ; GENERAL LABORAItXtY INTERFACING 

&ISK NOMBER ; AP1203 ^001203 

TOPICS ; Interfacing 

USES ; Data Collection 

Data Analysis 
Interfacing 

LEVaS ; Hi^ school chemist _ 

Graeral college chemistry 

Advanced first year and middle level chatistry 

DESCRIFnoW ; User can calibrate and test a thermistor or Blbcktrbhic I ihtsrfaced to the coi^niter. The 
devices can then be used to mohitbr changes continuously or sample at intervals. Eoth 
graphic and numeric data displays are availabie and data files can be created. The 
writtm materials in 18 bib, LM 002 » and LM 003 contain specific instructions for 
construction and use of the interface devices. 



CHAPXER OS A.t:.om±o Sti.XTJ.oti.tjix'^-' — I 

mmisjsm'' rutherford 

Disk NUMBER; AP2b4,A±20i 



TOPICS ; Atomic S^ruc^tre 

Nuclear Cheiidstry/Radiation 
Methods of Chemistry 

yg^; D^nstoition 
Tutoring 
Problem Solving 

UVELS ; Hi^ iehbol science or chemistry 

G«»heral college chemistry 
Advanced first yiiar and middle level chemistry 



ERLC 
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XG Vis airiai>tiear B I*;j-oJoot SKRAPHZM 



ffegAM-IMME ! RUlHERFdRb (Continued) 



DESCRIPTICTi! This prograEm is an excellent introdoction to the *'indir»c:t evidence" i^rbach to atomic 

s^ucttse Mdeling. Side 1 of tiiis disk is a sinulatibn of alpha-particle scattering that 
could be effectively used either as a classrbOQ simulation or for individual tutoring. 
Side 2 allows user to aaqmriment creatively with the scattering phenomena. 



CTddWHIAME ; BOHR AIOH 
MlO&tl^: AP2bl,6b2bl 



TOPICS : 



USiSS ; 



DESCRimONt 



Atomic Orbitfils 
Atcnic Structure 
£l<^troh Configuration 

Siflulation 
Totorii^ 
Problem Solving 

Hi^ school clundstzy 
General cblli^ chemistry 



This.siffluiation program allows user to select the wavelaigth of radiation to ^'excite" an 
electron in the ground state of the hydrogen atom. Animation shows the radiation exciting 
the electron^ the »diati(^ given off frtieii the electron Tails back to grbiihd state» and 
denonstfates the relationship bet%mh the atoin's ret^jrh to grbuzid state and the 
wave2ehgth(8) of radiation chosen. User may use trial and error or calculate the 
wavelength of lig)it necessary for a specific transition before usii^. 



PTOGRitft KAME t SPECIRAt UXBS WmbWI 
DISK NUFffiTO t AP202, 00202 »IB202 



Atomic Drbitals 
Eiectrbn Configuration 
Quanttm Mechanics 



LEVELS : 



Problem Solving 
Data Analysis 

Hij^ school science or chemiitfy 
General cbilege clMiiiitiy 

Advanced first year and middle level chemistry 



DESGRIPTION: 



User inputs listance of ligbt band to slit of light source » distance from grating to the 
slit» number of lines on diffraetibh gratings and series being observed and the program 
calculates the wavelength of hydrogen spectrum radiation. 
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PROOttM ROffi ! mUKAN Oil Drop Expertn^t 

DISC WJMffiR : J^205,m05 

fCTICS : Atomic Structure 

USES ! 



Deoonstration 
Sinilation 
Data Collection 



LEVELS ; 



DESCRIPnOK: 



Hi^ school science or choiistry 

General collt^ ehsoiistry 

Advanced first 3rear and middle level dtemist^ 

**Foca6" on the individual oil drop and change the applied potential on the drop to Iceep it 
from moving. Use this sinul^tioii to introduce the concept of the charge on the electron. 
The prbgran has foiir pages of tnathematical formulae that guide the iiser throii^ the 
calculations of the chiirge on the oil drop. Full screen animation makes this program 
tsuitable as a lecture and demonstration aid. 



PRQS^ KAME! DECAY 
PIS.. NOmTO! APlOOl 
m^! 



USES ! 



DESCRIPriOK! 



Nuclear Chemistry/Radiation 
Atomic Structure 

Siffluiation 
Demonstration 
Data Collection 

No background in chemistry 
Hi^ school science or chemistry 
General college chemis^y 



Collect the data from three or more successive runs of this program to illustrate the 
*'randoiime6S** of radioactive decay. The graphics in this program are suitable for use as a 
classroom demonstration that simulates the decay of 1000 atoms of a mystery substance. A 
hard copy of the data can be obtained or a bar graph is available on screen. 



CHAPTER A.'&om±o S-druotitJiaret II 

PROGRAM NAM E ! NILLIKAN Oil Drop Experiment 
AP205»IB205 
Atomic Structpre 



Dew)nstracion 
Simulation 
Data Collection 
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DESCRIPTIOW t 

PROO^ NAME: 
&ISK HamER: 
TOPICS ; 

USES ! 

DESCRIPtlOK ; 



PROGRAM WAHF* 

USES t 

LEVH^S t 

DESO^imON: 



MILLIKAN Oil Drop Experineht (Continued) 



Higb_ school science. or cixettistzy 
General collie ^lenistry 

Advanced fizst year and middle level chemistry 

"Fbciis" bh the individual oil drop and change the ^lic»d pbtor^iai on_the drop to keep it 
from moving. Use this siiiiulatioh to ihtroduce the concepL of the chu electron. 
Ihe program has four pages of iathmatical f ornulae that guide the user tfarou^ the 
calculations of the charge on the oil drop. Full screen animation makes this program 
suitable as a lecture and doiionstration aid. 



QUANTIM MECHANICS 

A!102 

Atomic-Orbitals _ 
Quantm Medianics 
Electron Configuration 

DeDohstratibh 
Simulation 
Introduce Cbno^t 

Hig^ school science or chdiiiistry 
General col le^ chemistry 

Advanced first year and middle level chmistry 

This sifflulation pro^u ailoii^ t^ to ii^t a psi-s^iare dit^am and the conputer 
then. displays probability distributions based on that diagram. Ihe randomness of electron 
motion can be demonstrated by allowing the computer to plot more than one graphic 
distribution for a given psi-square wave. 



HYDROGEN 

AP2dl»Ob2dl»IB201 

Atomic Orb^^tals 
Quantum Mechanics 

Simulation 
Ihtrbduce Cbnc^t 



General college chemistry 

Advanced first year and middle level chconistry 

This program grc^hically portrays the radial wave functions and distribution p^bability 
di^^ams from Is to 3d for the electron of the hydrogen atom. It is an excellmt Irwture 
aid for the introduction of this topic. 
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PROGRAM KAM£ : ELECTRON ARRANGksncrlT 



TOPICS ; 
USIS : 



Electron Configuration 

Drill & Practice 
tutoring 

Introduce Conc^t 



Higih school dienistry 
General college cheiaistry 

The user is tutored arid then allowed to practice the order of electron fiUing and the 
writing of electron configurations. A bracket diagrao is used to help the user see the _ 
pattern of atomic orbital fillings there is_ a. liMted management program that allows user 
to keep track of scores in the practice sections, ^e iTlrst section could be used as a 
lecture aid to introduce the order of orbital filling, especially if this program is to be 
assigned later. 



PROGRAM HAH E t PEEKS--198I» 
MSK NUMBER ; AP2d5,IB205 



TOPICS : 



I^VELS : 



DESCRIPTION: 



Molecular Stmctore 
Nuclear Chemistry 
Isotopes 

Calculations 
Research 



AdvancKl first year and middle level chemistry 
Advanced undergraduate or first year gxraduate chemistry 



The cooputer calculates the quahtitatiye isbtopic pattern for the chemical formula tr^t 
by the user, both numrically md graphical iy, based on successive isotoplc splitting for 
each of the n atoms in the formula. 



BISK-NtJMBER; 
TOPICS ; 



VSEPR 
APSOl 

Molecular Structure/Shape 
Bonding 

Demonstration 
Simulation 
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HigSRAH roWE ; VSm (Cbntinwsd; 

y^ig: Hiib school chmistry 

General college chemistzy 

Advanced first year and middle level chemistry 

DESCRIPTIOW : By using Iceyboard ctMpnandy the user can rotate graphic exajopies of coinpounds and ions that 
have two y three or four bohdizig grcn4)s of electrons on any or all three axis. This 
simulation could be used as an effective lecture aid. 



PRO-AM WMffi ; VSOT? 
&ISK NUMBER ; AP301 

TOPICS : Molecular Structure/Sh^e 

Bonding 

USES ; Daoonstration 
Sinulatibh 

i^fSS i Hi^ school chraistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRTPTIOW ; By using keyboard ccmnandy the user can rotate graphic examples of compounds and ions that 
have two y three or four bonding grcn4>s of electrons on any or all three axis. This 
siiDulatioh could be used as an effective lecture aid. 



PROGRAM K^ ; SI^ARAnONS 
DISK NUMBER; AP808 



TOPICS : 



USES ; 



DESCRIPTION; 



EKLC 



Solubility 
Bonding/Polarity 
Laboratory Techniques 



Tutoring 
Sinulation 
Introduce Cohc^t 

Hl^ school science or cAemi 
General college chemistry 

Advanced first year and middle level chemistry 

The two introductory sections of this program are excellent tutoring or review on the 
subjects of polarity and solubility of cooftbuhds. Starting with cbvalmt bonds and 
electronegativity) the polarity of mainly organic molecules and its relatiomship to 
solubility is presented. _ Sinulations of paper dir^ of 
pesticides are applications, of the concepts learned in the tutoring section. These could 
be assigned or could be a special project for beginning, students. 
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PW)GRAM KA>ffi ! Six SOLtJUON 

bisk NtMBTO s AP962 , AI961 ,00902 , IB902 >NC901 



TOPICS ; 



T-diST-C« 



DESCRIPTION ! 



Descriptive Chemistry 
Solution Chraistry 
Periodicity 

Problem Solving 
Educational Game 
Introduce Cbhc^t 

High school chrais try _ __ 

Generai coiiege chonistry ... 

Advanced first year and middle level ^^stry 

This program. Which heeds a color monitor to be effective, could be used on first day of 
class to stimulate interest in the course. Later oh it could be used to introduce 
solution chemisti^ or periodicity^ since it uses thrTO sbdiiffl. salts (two are sodiim. _ 
halides) and silver n^^ SIX SOI^lbNS was desi^ed fbr pi^bi^ solving; the user, 

mixes _ the six_ solutions, two at_a_tiffle, in a spot plate and from the results determines 
the contents of the six test tubes. 



PROGRAM NAME : ORDER THE ELEMENTS (1 OF 3 CHEmSTRY GAMES) 
"^fWffP- AP201^ IB2dl 
JCbPICS i Periodicity 



Rsv^^ 

Drill & Practice 



DESCRIPTION: 



Hif^ school science or chraistry 

Generai coiiege chemistry 

Advanced first year and middle level chemistry 

Use this program as individual or class review of trends in melting points, density, 
atomic size, ipiiizatibn energy^ electronegativity^ number of electrons^ and metallic 
character. A periodic table that show only the elomnt symbols is available to the user 
on keyboard coonand. 



PROGRAM NAME t ISOMERS 

DISK NUMBER ! AP301^CD301^Ifi301 



TOPICS! 



EKLC 



Isomers. 

Molecular Sh^e/Structure 
Transition Metal Chemistry 
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Drill & Practice 

Denbnstration 

Sioulatioh 



DESCagPTION ; 



G^&r^i college chemist^ _ 

Advanced first year and middle level dieoistry - - 
Advanced undergraduate or first year graduate chemistry 

This program, which presents two octahedral structures with six randomly chosen ligahds 
for user determihatioh as to whether tto structures are idehtical, georctric. isomer or __ 
ehahticMDerSi could be used to_int^oduce_the_conc^t of isomers in the classroom setting or 
used as drill and practice for individual stadents. 



ITOGRAM NAME : ELEMENT SEARCH 
Cl^JSSi^: AP902,AI901yO0902,MC902 



USES : 



DESCRIPTIONS 



Descriptive Chemistry 
J^iodicity _ 
Problem Soiv^ 



Educational 
Review Concepts 
Probla Solving 

Hi^_ school 8Cience_or_chmistry 
G^ierai college chemistry 

The co^uter assigns an uiitcnown element to the user and answers up to eleven questions 
about the chemical and physical properties of that elonent user request. From the 
answers, the user must deduce the identity of the element. 



PROGRAM NAME S NAMING 
DiUlSBiS: AP3b3 



TOPICS ! Chemical Formulae 

Oxidation States 
Inorganic Nomenclature 



Drill & Practice 



ERIC 



I^VELS ! Hi^ school ^emi8^_ _ 

General college ^emistry - 

Advanced fifst year and middle level chemistry 

TG 006 - 17 
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sfcerfy of NLaLt:iti€i3 



PROCT^H NM E ; RAKING (Cohtimied) 



i^^Fpiat ! Escceiimt driii azid practice prc^ram for indiyiduai use^_ The nanageient systw al^ the 

instructor to get a printed copy of userls score in areas of naming elenentsi.writtng 

ctemical; symbois^ naming and witing fonmxlae of inorg^cnic confounds. Program gives user 
hints as to viiat is wroi^ with the answer and three chances to give the correct aiiswer 
before it is shown on the screen. 



TOOCTAM^titfffi ! NAME THE IONS 
DISK NWCae ; AP30I,IB30I 



TOPICS: 



DESCRIPnONs 



Inorganic Nosenclatura 
Drill & Practice 
Hi^ school chemistry 

General coiiege chemistry _ _ „; 

Ad/anced first year ianA oiiddle level chemistry 

Ihis four- level drill program will give the user lots of practice naming randomly selected 
inorganic anions. After two incorrect responses ^ the computer gives t^^e correct ans%^r. 



ag OGRAM NAM E ; VALENCE IHOLL 
SlSOSUm: AP305,IB305 



TOPICS; 



DESCRIPTIDN ; 



Oxidation States 

Drill & Practice 

school chemistry - 
General college chemistry 

User is timed as he/she ii^ts the oxidation states of ten inorganic ions or radicals 
randomly generated by the counter. The program accepts valences in many forms > -2, 2- and 



PROGRAM NAM E : BALANCED EK^ATIONS 
f^gK WflllEP- AP305 

TOPICS : ^emical Reactions 

MDles 

StoichioMtry 
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LEVELS : 



DESCRimON; 



BALANCED EQUATIDNS {Continued) 

toiii & Practice 
Review. Concepts 
Totoring 

Hi^ school chemistry 
General college chemistzy 

Advanced first year and middle level chraistry 



This_exceiient_driii_and practice prognuD gives help daring both tiie equation balancii^ 
and mass*ttass problon solving sections without solvijig the problans for the user. The 
program could be used as an assigraoen*: or for extra practice. 



PROCattM NAME : GAS LAV 542 



DISK NUMBER ! AP2^2,I62»02 



Gas laws 



LEVELS ! 



introduce Concept 
Tutoring 

High school chemistry 

this is si^le vmibn of GAS LAW Ty.vfien.^ user_ii^ti_the_mnber_of_iole^ 

teoper&tiire. and pressure of an enclosed gas t^o_obtain_a_data_tabie_^at shows the _ 

relationship between two of the variables. Ihe user tiaen answen questions based on this 
table. 



PROGRAM NA ME ! BALANCED E^JAIIONS 
DISk^lUMBER! AP3b5 



TOPICS: 



LEVELS : 



Chemical Reactions 
Moles 

Stbichibmtry 

l^iii & ^actice 
Review. Concepts 
fotoriiQ 

Hi^ school chemistry 

GeheriBil college chemistzy 

Advanced first year and middle level 



EKLC 
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m^GRM mm : fiALANCE2) B^JATIONS CCbhtinued) 

^GRIPTIOW t This excBl lent drill and practice px^grm^ help during both the equation baiai^itig 
and mass-mass problem solving sections without solving the problems for the user. The 
program could be used as an assignment or for extra practice. 



PRDGRAH K jWE ! HOLES IN SPACE 

Digg^iaMKER ! AP3b4,A±3bl ,00304, IB304»He304 



TOPICS : 



Problem Solving 



Educatibxial Game 
Drill & Practice 



U^mS z Hi^_ school ctea±s^ _ 

General coll^ chemistry 

Advanced first year and middle level chemistry 

DESCRIPIIQW; IMs drill and practice game gives the user 100 time units to solve three problems 

changing grams aiul molar maisses to moles. Any tiiw units left over can be_rede«ed_in _ 
another cooputer game on tlie disk. The user will need a calculator and a periodic table 
to play MOLES IN SPACE. 



PROGRAM NAME: MOl£ MMO 
DISK NUMBER: AP305,:^305 



USES: 
LEVELS : 



DESCRIPnON: 



Moles 



Demonstration 

^itroduce Conc^t 

High iehbbl chemistry 
General collie chemistry 

Advanced first year and middle level chemistry 

^is animated program simalatas the stacking of psp&t a mole hi^ from the surface of the 
orth^ ^rtiile lonping numerical data on the numlmr of sheets of paper and the distance from 
the earth at the bottom of the screen. A very good "visualization" of how large a mole 
really is. 



raOQW^N^! (SfflRIG^) FCHMQLA 
DISK NUMSm : AP301 » AX301 , 00301 , IB301 



TOPICS : 



Analytical Chemistry 
Formulas 

Laboratory Techniques 
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Paro J eioti SERAPHXM 



PROCTA M rUME z (EMPIRICAL) FtmfDLA (Continued) 



S§^: Prelsb Discussion 

SisDlation 



isms z Higb scbobl dioiistry 

General collie chenistry 

Advanced tint year and middle level chemistry 

PESQigPTION ; Use this program as part of your pre- Isb instructions or for individual tutoring in 

correct lab procedure for obtaining correct data in determiniiig the empirical formula of 
potassium chlorate frqa the decbi^>osition of the compouxid. This prc^am could also be 
used as a substitute for tJt» actual lab procedure if you are concerned about beginning 
chemistry students heatii^ potassium chlorate. 



NAME ; MOLE GALCULAIiWS 
DISK NUWffiR ! AP364,0b3M9lB364 



TOPICS : 



Moles 

Prbblob Solving 

Kill i Sactice 
Educational 



UVELS s 



High schitx)l chemistry 
General college chemistry 



This game^fprmat d^^ i^ to six users » each working 

the same mole calculation with a different assigned "given** starting amotmt. Assign it 
for individual help or for con^tition. The computer can be used as a calculator by 
keyboard comnuid. 



PR0^^Afr4t^ ! ELEMENiAL ANALYSIS 
DISK Wroffige t AP2b5 



TOPICS ; 



Chemical rormulae 
Percentage C6ifl|>bsition 

Calculations 
Lab Data Check 



DESCRIPTION! 



Hig^ school- chemistry 
General college chemistry 

The computer calculates the peircentage composition to the nearest 1/1000 for the eo^irical 
formula that the user iv^ts. 



EKLC 
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iit^^^acA M KAME : QUZZ ON MOI^ MASSES 
Holes 



TOPICS: 



Raviev Concept 
Drill & Practice 

fE^ school chemist^ 

General college cheoiistry 

This i2-problem randdoly presents the user with the chemical formula and the name of 
a compound a^ a choice of foiir mbl^ular wei^ts. TSm user ii^ts the letter of the 
molecular wei^t selected. The cooqputer keeps the user's score. 



PTOQRAM IMC ; MOLE i3SRCISi 
Disk NUMBlR t AP36S,IB305 



TOPICS; 



Moles 
(jas Laws 

Drill & Practice 

Hi^ school chHiistry 
General college chemistry 

This drill «id_practice_pro^u_has ten prbblm relAting to molar volumes (STP), 
Av^adrols_number^_and molar masses of gases in multiple choice form, bser gets only one 
chance to input answer. Solutions are shown for incorrect answers. 



FROCaUM KAME t MOLE DRILL 
S£§&^2BiEB: AP305^IB305 



TOPICS: 

USES : 

UVELS : 

fit* crPTPf triM . 



Moles 

Drill & Practice 

Hi^ tehbol chiodJt^ 
General college chemistry 

Ihii drill and practice prb^u gives^ user problos in^ianging moles to grams , 
moie^es.to moiesy asu'iB to grmns, grms to n»lecules. (^rrect ansver is given in 
response to an incorrect ii^ot. 



HOLE-HOLE TUIC« 
AP305 
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TOPICS : 

LEVELS : 
DESCRIPTIOK ; 



DISK NUMBER: 
TOPICS • 

USES : 
UVELS : 



PROGRAM WAHF* 

J£^Qi§: 
DESCRimOWr 



NOt£*HOL£ TUTOR (Continued) 

Stdichionetry 

Tutoring 

Introduce Cdhc^t 



Hi^_ school chemistry _ 
General college chemistry 

Thi3 tiser has the option of storting With grams, bo1^> or molecules in this tutbrir^ 
program using the reactijon of aluminum hydride and water. The ONBputer shov^ the mole 
ratios of reactahts and products and carries out the calculations required while 
explaining the procedure to the usex. 



STOIOSOHETRY 
AP306 

Stoichiometry 

Tutoring 

brill & i^w:tice 

High school chin^ try 
General college chemistry 



this pr^rra cw_te used for_tutoriiig_or_d^ of mass^mass probleos. The 

user must convert the given mass ^ moles » input the mm^er of moles of the unkown formed 
and then convert the moleii U grams. There is a periodic table available in the program. 

t^ILL ON HOLE OCmCEFT 

AP366 

Moles 



Drill & Practice 

Hi^ Bchck>i. chmistry 

Gmrai coii^e chemistry 

l^s drill pn^am gives the user practice in changing moles to molecules to grams to 
atoms, vnm the user ii^ts a %rrdng answer, the solution is shown. 
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Xlrxc 



Study of MfiLtt^xr 



CHAJPXER X6 Soliiti±orxis 



PROGRAM aim z SIX S0UJnG9i !1tOi£^ 

bisac NOMBm : AP962 ,0901 ,06962 , iB962 /MC961 



TOPICS ; 



Descriptive Gbenistzy 
Sblutioh Chenistzy 
Periodicity 

Probiea Soling 
Educstional Gne 
Introduce Cbiic^t 



DESCRIPTION ! 



Bchbbl chemistJ^ 

Gmieral college cheodstx^ 

^d^wiced first year and middle level chemistry 

Ibis program, vbich needs a color monitor to be effMtive, could be used oh first day of 
class to stimulate interest in the course. Later bh it could be txsed to introduce 

solution chemist]^ or periodicity^ since it uses tbnie sbdiimi salts. (two u 

halides) and silver. ^tra SIX SOLUTIONS was desi^d f or p»^ solving; the user 
mixes. the six. solutions, -tvo at a time, in a spot plate and from the results determines 
the contents of the six test tubes. 



Pl^ Xam NAME ! LAKE STUDY 
0ISI^4iyMBER ; AP8d4,AI8(>li 



MISS: 



Environwital Chemistry 
Problem Sol^iig 
MeMiods of Chemistry 

Problem. So Ivihg 
Simuiation 



QgVQg: No badqpoimd in chemistry 

Hi^ school science or chemistry 

Advanced first year and middle level chemistry 

liil^Qij^: Ibis prb^»_^des the user ^oq^ tte st^s of solving a scientific problem-ra fish 
kiit^ a hatchery. Animation allow the user to search tin library, to use colleagues* 
^pertise, to saaqple and raalyse lake water, and to checit the fish in order to identify 
the pollutant killing the f if h. In the second part of the program the user sets 
cbhtrblled eiq>eriMnts in the lab to check the h)^thesis in part one. 

PROGRAR RAH E : FOND STUDY 

AP869 



ISEISS* Environmtal Chemistry 

Problem Sol^jig 
Methods of caiemistry 
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PISiG»JMMtf |g; FDND STUDY {Continued) 



Frbbira _ Soivi^_ 
Edocationai Game 
Sinulstion 



No bacl^proyhd in chemistry 
High school science or chenistry 

I»ie tsser(s) is m ecoiogist v^ has be^ asked to deveiop a^potfaesis about what is 
caoising a fish kiiU. ibe report oost be i>rcpported by experimental and literatts'e data. A 
simaiated library and laboratory are av^ilai^le to the user, ^e jsame format as LAKE STUDY 
(AFB04) but less rigorous. Good application of scientific method. 



H^KaaM-IWffi : SEPARATICPNS 
&tSF NUMBER : AP808 



TOPICS : 



Solubility 
Bonding/ Po Ixrii^ 
Laboratory T^hniques 

Tutbrir>g 
Siiiiulatibh 
Introduce Conc^t » 

ki^ school science or duis^ 
General college chwistry 

Ad^ihced first year and middle level chemistry 

The two ihtrpductbry sections of tiiis pr^aia^ a^ excellMt tutoring, or review on th-j 
subjects of poiwity and soiabi .Starting with covalent bonds and 

eiectro^ati^^^ tfae polari^ of mainly organic molecules and its relationsh-^.p to 
solubility is presmtwl. Siaalations of pi^r chromato^apliy and an analsrsis of 
pesticides are i^lications of the concepts learned in the tutoring section. These could 
be assigned or could be a special project for beginning students. 



PROGRAM K^ME ? UAQUAL 

DISK NUMBgt : AP862 ,IB8b2,AKb2 ,00802 



TOPICS ! 



psvtst^x^jmktal ChadLstry 
Indiis trial Chemistry 
Problem Solving 

Sifflulatibh 
Probla. Solving _ 
Educational Game 



QSyg^: No baclEground in chemistry 

High schoNol science or chemistry 
Advanced first year and middle level 



IG 006 - 25 ^ 

38. 



iTOSRAH m^ i UAQQAt (Contimied) 

DESCRIFTiaW ! in this sittiiatim/gaffld^ the user controls the percentages of priibary^ secondary, and 

tertiary treatment at the local water tireatneiit plant to kaesp the dissplTed oxygen above 
the gbvernneht staiidard of 5 o^/L. Ihtrodw:tory p^es have needed infornation. about 
teninblt^ and procv^tzres. User has the option of. saving hi^ d^ and returniJig to the 
^aae later^ since it rciqulzes more than one class period to pl^« 



PROGRAM KAHE : USim^? 



DESCRIPTIOH: 



AP902, 00902 

Descriptive Chemistry 
Asaiyticai Chemistry 
Problem Solvirsg 



Problei 
Review Cbhc^ts 

Hi^_ school cbMitiicry. 



General college chemistry 

Advanced first year and mtMle level chaistry 

Usiiig basic l^^bbntr^ry tjests to deter^iim its chociical and physical pr<^rties^ the user 
identifies the unknown cqofknmd selected by the cdoputer. this program could be used for 
reviey and for developing sojne prbbleflr-solving skills. 



P^q^M^IAME : HOLARIty 
mSK KUmER! ' AP502,IB5b2 
tOPTCS : Goncer:tration Problc 



USES : 



DESCRIPTION: 



Drill & Practice 

High schckl chuiistry 
Gmerai college chemist:^ 

Ihis prognm randomly generates 10 probleos givix^ either amount of solute and voltmie of 
solution, voline and concentration » or grams of solute and voltmie of solution. There is a 
limited mimagement system that keeps track of right ansmrs. Good program for individual 



EKLC 



fG 006 - 26 

37 



XG VI 



X8 



FiSXSRAH WM E ! CCJNCEfriRAnOR ^JIZ 



TOPICS ! 



UEVELS ! 



DESCRIPTKai ! 



Conceit^ation Probt< 
Sototion Chaiistry 
Solubility 

Prbbla Sblvixig 
Reviev Cbhc^t 



Hi^_schoot chaBi5try-- 
Gens^at_coti^ cbnistry 

Advance first y«r and middle level cbemistry 

The user is given sets of four solutions to arraxige in order of decreeing conc^tration«_ 
Cohcmtxatidhs are given in teiw of saturated, so iutionsi »^ 

in a given yoiune. User hai access to a data table of solubilities md molecular wei^ts 

for assistance in making decisions. Eaqilanations of wrong answers are given. 



of^" SoXuti±orl8 



rWAjKAn Wiin& S KASX Z 
g£SHJ2StS^* AFS6l»AI5bl,m6l 

TOPICS ! Solution Cbemistry 

Noles 

Colligative Properties 

USES ! bemonstntion _ 

Introduce Concept 
Simulation 

LEVELS ! Hi^ sehcKdl chemistry 

General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTION! This simulation progrra introduces the molal depression c»istant concept and formula. The 
user determines the melting point of pure^ canpbor and tile melting point of a mixture of 
csiphor »d an unknown using the Rait Mthbd by reading the balances, cbhtrblliiig the heat 
applied, aiid reading the final meltif^ point. The cbn^ter gives the user a data summary 
and another look at the formula^ so that he/she cati calculate the molecular wei^t of the 
uhkhowh. 



ABS 6AHE 
DISK NWiro ! AP501,iB501 
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aSBHtMS'* ABS GAME (Continued) 

TDPieS : Descriptive CbeDistry 

Probla Solving 
Geiusnl Review 



TiF^fcPR TPTTAW ■ 



Educational Gaie 
Reviev.Conc^ti 
Probiea Solvix^ 

Hi^ school ehinis try 
General college chemistry 



Ibe plhysical and chenical prdpcirties of 6_co^^ are_r&<abniy reveled to the ^t^^ the 
Qbject.of the_ gane ls_to_match_tfae_p with one of 17 possible confounds in 

the menory baidc.^ ^^is method of review and problem solving could be used by one or two 
individual players » or by a class that is divided into teams. 



CHAPXER 



ClrxemdLoatX KdLneitidLcs 



raoGRAM mtsastM speed disiribuxion 



TOPICS- 



Kinetics 
Reaction Rates 
Gas Laws 



Deoonstntion 
Introduce Concept 
Sinulatioh 

High school clMistry. or TOi 

Gen^^i coiiege cfafi£Esi^ 

Advanced first year and middle level cheaistry 



DESCRIPTIONS The ability to griqAi the diitributix)h for a gas of your choice at many t«nperatures 

dii the iame screen makes this simulation program a natural for classrobn demonstration of 
the relationship between uolecular speed and reaction rates. You can use a teo^erature 
rai^ from IK to above 10,000k. 



nfOGRM KAMEs RATES 
DISK NUMBms AP601,IB601 



Reaction Rates 
Kinetics 
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PROGR^ !Wffi ! RAfES (Conttmied) 



USES : 



DESCRIPTION ; 



podiistratiOR 
Data Col lection 
Sinulatibh 

High, schoo 1 chenii try _ _ . 
General college chemistry 

User ii^ts qtumtities of r^ in tMs "cloci:** reaction siimilat ion of the hydrolysis 

of t-^bUtyl chloride and times the reaction in real or compressed time. A color monitor 

makej^ this a more effective classroom demonstration, but it can be satisfactorily used for 
data collection with b/v monitor. 



Disk mnsR i f^bot.mboi 



TOPICSs 



Reaction Rates 
Kinetics 

Laboratory Xechhicfues 

Siiiulatibh 

Pre Lab Discussion 

Data Collection 

Hi^ school chemistry 
General college chemistry 

Use this sifflulatioh prt^ram as a pre- lab practice or to actuaUy collect dato 
syirch-ibdine cioc& i'iaction^^^^ specific instructions take the user 

throv^ the lab procedure, draosin;^ solutions, rinsing glassware, and mixing the 
solutions. Options include settin;^ tei^rature and selecting different concentrations of 
all solutions. 



mXJRIM NAM E ! PHCOXtCHRQHIC laNEHCS 
DISK NUmER ! Al»1202 ,001202 



TOPICS : 



USES : 



kinetics 

Trans itibh Metal Chemiistry 
Reaction Rates 

Da^ Collection 
Data Anal^is 



LEVELS : 



Gexieral College Chemist:^ 

Advanced £irst_year_aM_ffliddle level chemistry 
Advanced tmde^raduate or f int year graduate 
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P RO GRm HME ! FHQIOCHROHIC RINEnCS (Continued) 



DESCRIPr iGN ! This pz^i^ai interfaces.with a "BlocktrmicLV coiorioit seaiure the rate of tiieru 
decay of faeary netat coasptexes that have been radiated vi^ visible l^igi^t. Other 

prograns on the disk may be used for data anal^is. Requires the use of sn ad^)ter box and 
Blocktronic I. Additional backgxtnmd and lab procedure is available in Lh J02. 



BISK WCTffiER: AP6b4 



LEVELS; 



DESGRimON: 



Reaction Rates 
Kinetics 

Organic Chemistry 

Siiuiation 

D^a_ Collection 
Demonstration 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



Because this program allovs the user to change either tec^erature or solvent concentration 
or bothy the effect of these variaibles on the rate of reaction can be 8tudied*-eitfaer by 
an individual student or by a class as a whole if used as a demonstration aid. 



PROGRAM HAME s ANIMATION 

DISK NQMBffi g AP603 

TOPICS ; Reaction Hechahls 



Simulation. __ 
Demonstration 
Introduce Concept 



Hi^ school 
General college 
Advanced first year and middle level chemistry 



^e ANSttTI^ of tUs program, simdlates t^ me^anism of ^ chlortnatiQn_of __ 

methane. A simultaneous printout at iim bcttan of tiss screen keeps tally of ea^ species 
in the isechanlsffl. Because the sequent may be stopped and started with keyboard connands, 
this program could be used as a lecture aid to introduce or demonstrate reaction 
mechanisms. 
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-XG Vis 
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PROGRAM Ktfffi ! GSiS^ LABORAIDRY imS^kCWQ 



DISK NUMBER ! API203, 001203 



££VEtS ; 



nycppTPTTriM » 



Interfacing 

Data Cbl lotion 
Data_ Analysis 
Intexfacing 

Hi^ school ctanistry 
General college chenistry 

Advanced first year and middle level chemistry 

User can caUbrate md test a thersistor or Biocktrbxiic l interfaced to t^^ 
devices can then_be used to_monitor changes continooosly or saaple at intervals.- Both 
grap^c and numeric ^^^^^^ispl^Q^ sre avod^ble and data files can be created. The 
writtm materials in VA 010, CM 002, and II! 003 contain specific instnictions for 
Cdnstrtiction and use of the interface devices. 



tmrnM^m i MINERAL RESOURCES 

BISiC WMER ; AP8b7,AX8b7 

TOPICS : plargy 
Ehtrc^y 

Prbbleib Solving 



UVELS : 



Introduce Gonc^t 
futori^ 
Problem Solving 

No bacl^ttruhd in chemiitry 

Hi^ school science or chemisti^ 

Advanced first year and middle level chemistry 

The_ introduction of ^s program can be_ used as a lecture, aid to introduce students to the 
concepts of and-^ relationship between energy and entropy. It could also be used for 
tutoring an individual. The problem solver has the challenge of maintaining the supply of 
'tetallium*' for a 50-yes period at a reasonable price by exploring for new resources, 
using more efficient mining technology, recycling, finding substitutes for metallium or 
using tax breaks* 



PROGRAM NAME : BEGINNING TKERNO 
bisk ITOMBER! AP6bl,IB6bt 



TOPICS '. 



ERIC 



Ehergy/Enthalf^ 
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PROGRAM Mtfffi g rasniNING IHERHO (Conttfflied) 
Drill & Pnctice 



Hi^ school cbemistx^ 
Geimral cblle^_ chmistry 

Advanced first 3^aar and middle level chrais^ 

^lis drill and practice progrm has a managanent sy^tm and hint sections that help the 
user «orlc randomly assigned problems in beginning thermodynamics. 



DESCRIPnON; 



Kjtfffi! HEATS OF REACXIdN 
DISK NUMBHR ! AP1201»e01201 



TOPICSs 



BESeRIPIIOH: 



biergy/]^tbalpy 
QMoical Reactions 
Thermbdyhaaiics 

Data Collection 

bata^^lyiis 

Interfacing 

Hi|^ school science or chemistry 
General collie cbenistry 

Advanced first year and middle level chemistry 



Use^tfais program- to collect data tihile the dseoical reaction is in progress usii^ a 
thermal probe interfaced to the coi^titer. Oth» prograis on the disic will calibrate the 
probe and analyze the data collected. RequiCTs adapter box axid thermistor. Additional 
backgrtmnd and information are available in IM 005. Use a classroom demonstration or for 
student data collection in the laboratory. 



PROGRAM NAM E ! EqfUILIBRIllH SDWIAIIOK 
AP6bi»IB6bi 



TOPICS s &iuilibriu 

Chemieal Reactions 



Demons tiritioh 

Siniiatioh 

Introduce Concept 



ISys^s Hi^ school chMistry 

General college chemistry 

Advanced first year and middle level chemistry 
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ERIC ^ 



Pxrojeict SERAPHXM 



TOOCTAM^KAME ! BQUILIBRIUM SIMULAndN (Continued) 

lytsaavnOHi ^gltORIliM smmAXIOM progz^ mllovs the user to choose the tine Ii^se of display cycle, 
the original concentrations of the reactatits and products for the reaction of acetic acid 
and eth^l to forn mter and ethyl acetate. IMs reaction takes about two hours to cone 
to equilibriun in real tine. The graphic forn of data display is vcury effective for 
classrodib dobohstratibh* 



PROGRAM Ktfffi ! SULFURIC ACID 

bisk NUMBER ! APSOl »ATO6i ,66801 , IBSOl ^NC801 



TOPICS; 



USB ; 



Industrial Cbenistzy 
Equilibriun 
Prbbii^ Solving 

Sinulation 
Problem Solving 
Xiitbrihg 



DESCRIPTION; 



Ri^ school science or chmistry 

Gezieral coilege chmiitzy _ _ 

Advanced first year and niddle lex'el chenistry 

Use this sinulation pro^D to help students apply the chemical principles of reaction 
rates and equilibriun. The user selects the sturtiiig naterials and reaction conditions to 
get the greatest pofsible yield with the least pollution emission and for the lowest cost. 
The introduction of the prc^an can also be used for tutorii^^. 



PROGRAM NAM E ; AN EXJUILIBRIUM STm^GH 
DISK NUHmt ; AP663»IB663 



ISEZSS: 



Equilibriun 
Chemical Reactions 
Reaction Rates 



DESCRIPTION; 



Deaonstration 

Introduce Concept 
Sinulation 

Ri^ school (^Moiist^ 

General coii^e chemis^y 

Advanced first year and niddle level dwiso^ 

This sinulation of the fbrnatibh of frbn its elemehts shows the activation energy 
cum; it allbwi t^ user to ifpit beginning cbhcentratibhi bf reactahts and prbduct and 
to uj>8et the equilibriun bhce it is achieved* If ybti are going to use this for a 

classrbbn deabnitratibh^ decide before class what values to ii^t^ since some 

concentrations requin ionger.than a c naybe you 

want to show sbidents how long it really takes for this to ha^enl 
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VX / CHc»m±s tixry i 



DISK NUMBER : AP605 



USES ; 



^{ullibrium 

FrobifiB. Solying^ 

Laboratory Tecfaniqaes 

SiKlation 
Problen Solving 



Gexieral cbn^e eta 

Advanced £irst_year_and_Btddie lavel cttentstry 
AdvBoiced ondargradaate or first year graduate ^ssm 



The user of this prognun will be Iqiplying the equilibrium cbhc^t to the production of 
xeroh fliibridei. Not only does the user control tei^>erature and pressure of the gases ^ 
biit also wuiipulates valves in the vacuum system on the screen. Student users will 
heed background before starting this lab simulation. There is excellent documentation on 
the back of t!:l8 disk. 



PROOttM Rtfffi : KINIHERN and KINIHERM STANDARDS 
DISK lOffiTO: AP606 



USES : 



thexnodyhamics 
KinetiM _ 
Eqoiiitoium 

Data Ahalysii 
Sioulatioh 
Demons tratioh 



General college chemistry 
Advanced first year and middle level chemistry 
Advanced luldergraduate or firit year graduate chem 

^SGRIPTICT : For advanced students who want a c^aUenge^ this is iti Us^ 



Constants and time and the progrvD plots the concentration-titts curves. for ti^e reaction. 
For classroom lect^ve and dsmbnstrationy the KiNlUKKM STANDARDS program has eight curves 
obtaixted from KINllSRH that can be used for con^arative purposes. 



PRDGRAH NAM ; BALL TOSS 
^IWIgB- AP6di^IB6dl 
Equilibritn 



Siisilaticm 
Demonstration 
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XG VI 



catlap ti< 
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ffiOgWHWffi ! BALL TOSS (Continued) 



Hig)i school cheois try 
Genersl college cbemistry 

Ihis is a very sio^lified siouXaticii of e<iiiilibrium^ iisihg bails to_ repcisenL re^ 
axid products. Ihe user irqnits the ntmber of initial x^actants w 

and reverse rates, the co^ut^_ calculates tfae equilibriun c^^nstant. Theuser con compare 
constants based on different concentrations (different number of balls) of reactants and 
products. 



PROGiaM NaME s REACTION RATES 

DISK NUMBER ! AP601^Ifi601 

TOPICS ! Equiliiriuo __ 

Reaction Rates 

USES : Doonstratidn 
Sinulatibh 
Introduce Concept 

I^Qg: iUgh sciiooi chefldst^ 

General college chemistry 

DESCRIPTION: The user inputs the init^l Tbrward a?il reverse reaction ratM and the cdo^ter 

graphically (ftlcmitratei how tlm motber of reactants ami products changes over time. The 
user can watch e^librium beii^ establisted. _ the cha^ii^ p^lations are given in bar 
gra|4i and maeriMi »t^^ can be used as an individual student 

assignment or for classroom demons trat ion. 



PROGRAM NAME ! EQUIL TIC-TAC*TOE 
DISK NUMBER ! AP603^IB603 



USES : 



Equiiibrium 

Problem Solvii^ 



Educational 
Problem Solving^ 
Review Cbiic^t 

iligh school ehamiitry 
General college, chemistry 

Advanced first year and middle level chemistry 



DESCRIPTION! Correct answers to solution and acid-base equilibrisBB probleiDS earn the users X*6 or 0*s 



on the Tic-Tac^Toe board. User(8) should have a calculator handy. 
spply the equilibrium concepts. 



An excelleiit way to 



EKLC 



TO 006 - 35 



46 



CHAf»*ER 22 "Ttt^ So lability Produot:: £xp£*ess±on 

CZS-HSIBS: AP502,IB502 

Sblutidh Chemistry 
Solubility 
EquilibriuD 



Educational Gase 
Problem Solvii^ 

fb:^ school dmistry 
General collc^ chemistry 

Advanced first year and middle level clmistzy 



aVELS ; 



In this edticationai gaMy.two players are each given sets of five cations and ten anions, 
ihe obj^t. is to form_as many_ precipitates as you can durii^ yoio* turn. When one player 
m^hces a mistake^ the screendiai^es ion sets and the other player forms precipitates. The 
instructor has the option of letting students use solubility tables during play. 



DISK H^ffiER ; AP502,^502 



TOPICS ! 



USES ! 



DESGRIPTIOW! 



^lability 
Gheaical Reactions 
Chemical Pornuiae 



Educational 
Review Concepts 
Problem Solving 



High school chemistzy 

Geximal collie chimin _ _ 

Advanced first ymax and mj>ddie level chmistry 

l^-to four plagrers can use this program. Each is randomly dealt from four to ei^t ions 
and is given the choice to f om a precipitate, a gas, or pass. Two chances are given to 
score from each set of ibhi. This is a fun way to review solubility. 



TOPICS ! 



EKLC 



CANAL i^2^3 

AP902 »AI96l »C6962 »IB962 ,MC96l 

Analytical Cbimiitry 
Qualitative Analysis 



Siffluiaiion 

Problem_Solving 
Review Concept 
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PR0(3ttM VAt^ i CAK\£. 1,2,3 (Continued) 



I£VQS: Higjt i^chool science or cheiDistry 

General college cheodstry 

Advanced first year axid middle level chemdLstry 

DESCRIPf l^ ; These sinulations of qualitative analysis scbeKs for ^ot^s i»_2^_and 1 could be used as 
a pre- lab review or quiz, as a substi^te for the lab, or as a review before a lab test^ 



PROOttM tttMEs CANAL 4,5 



DISK NUMBER : AP902,HC901 



TOPICS: 



USES : 



Ahaiytical Cfamistry 
Qualitative Analysis 
Problem Solvij^ 

Sinulatioii 
Review Cdnci^t 
Problem Sblvii^ 



Advanced first_year_and_Diddie_ievei chemistry 

Advanced undergraduate or first year graduate cfaem 



DESCRIPnON : of tte qualttatiro groins 4 and 5 could be used as 

pre-lab tests or tutoring, as substitution for the lab itself, or for post-lab review. 



CHEMICAL DUNGEONS 



TOPICS : Probie© Solvinc— 

Solution Chemistry 
Chemical Reactions 

USES ; Educational Game 

Problem Solving 

i^^g: Hii^ ichpol chemistry. __ 

General, college c^mtstry 

Advanced first year and middle levrl dnmistry 

DESCRIPTION : Iii this chmical adventure game the user iblves chemistry-related problems in order to get 
through the dungeon alive with the treasure. The duxigeoh has 51 rooms with eleven 
chemical ppoblems to be solved. A roying professor q^ the user on different aspects 
of chemistry from a bank of randomly accessed questions. 
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PROGRAM KMC ! ACID STKENGIU 

mSK HURBER t AP501^IB50I 

TOPICS t Acid-Bue J3iead8Ury 

Eqailibriom 
Solation Ghaaistry 



DeTOhstratioh 
Xutorix^ 



I.£VEtS ; Ki.g^ school cfaemiBtry 

Gsieral eollege chaistry 

gFSCRIPTIOK ; The f irst scrams of this prbgraai are tixtbrial bh the concept of the dissociation of 

strong and weak_ acids. For deobhstratioh or to use the prbgraii to introduce the concept^ 
staxt vith the^^bic r^ to_Sf and X-^ then watch 

tfae acid Bolecules dissociate on screen and compare the perccoit dissociations that are 
calculated. 



GHAPXSR 2^ Ao±<ls^ Has das ^ And S&libs--XX 

PWXawt tttME; pH (7 Programs) 

PISI^mJMMR ! AP502»ni502 

Acid-Base Chemistry 

iUtoring_ 

Drill & Practice 

High school chimiitry 
General col 1^ chemistry 

Advanced first year uid middle level chemistry 



DESCRIPTION: These seven tutoring programs cover acid^base concepts, including integer and fraction ptt^ 
strong and weak acids, Ka, (IH-j, [OH'-], buffer solutions and titration. 1^ user is given 
quahtitati^ problems to solve, most of which require the use of a calculator. 

PR OGRAM KAME ! ACID-BASE PROBLEHS 

bisk mwA i AP5oi,iB56i 



TOPICS * Acid-Base Ghimif try 

Concentration Terminology/Probleml ^ q 
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P1«)GRAH MHE ! ACID^BASE PR0BLEHS (Continued) 



tJgSS ; Reriew 

brili & Practice 

LEVEI ^g Hi^ school choistry 

General college cbsoistry 

DESCRIPCT ^ ; to six players may iise this pzxigran to cdnpete for top score in solving normality and 

Doiarity prbbieVf fbr_lH+l and [^*]_iising Kv^ for pH_givM_|H+)_or_[cS-ji_or titr^ 
probieas giyen_concentration.of ei^er fie acid or base. Each player fsolves the saioe 
problem, bat is assipied a different mmexical "given" anxnait. 



PROGRAM^KIffi ; LOWRY/BRCmSTED 

mgiaER : AP501 ^ IB501 

TOPICS ; Acid-Base Chemistry 

OSES ; Tutoring 

Drill & Practice 
Introduce Concept 



DESCRIPTION; 



Hi^ school chenistry 

deneni college che^ 

Advanced first year and middle 1^1 chemistry 

An e3ccell«it tutoring and practice pr«^am that focuses on the Bronsted/Lowry coiicept of 
conjugal acid/base pairs. In the problem portion, the^ iiser may choose up to nine acids 
to arraxige in order of decreasii^ strength based upon the equilibrium reactions given. 
The problem section could be used in a classroom setting. 



P1^QW4 Ntfffi ; ACID/BASE 

PI?K NVHPER^ AP501,IB501 

TOPICS ; Acid-Base Gh«nistry 

USES ; futorii^ 

brill & Practice 

IfVQfg: General college chemistry 

Advanced first year and middle level chemistry 

DESCRIPTICT ; ^ User is givckh the mU^ity a^ for a veak_^id_ ih aqtuious solution 

at roooL teiq>eratun_and must. solve, for the pH of_^e_acid^__ In_some cases the quadratic, 
equation must be tned. Ciere is an option of osii^ the printer or the screen during tite 
"check" session, where an explanation is given for wrong answers. 
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Xitarattion 



EXCESS 

AP501,IB301 

Acid-Base CtoDistz^ 

StoicbioMtry 

Equilibriam 

Introduce Concept 
Post Lab Discussion 



T LVLT C • 



DESCRIPTION: 



Hi^ scbbbi chraistry 

General coiie^ ctoDistry 

Advanced first year and middle level cfaediistry 

DCCESS was designed for classroom dononstntion to introduce tte concept of excess 
reagent. It is especially effective for showing what tfi^pens to the pH of the solution ac 
yoii get close to the endpoiiit of a titration » since the cooiputer calculates the pH as well 
as the moles of excess reagent and moles of water formed. 



raO^ttM Ktfffi ! IHRAXION CURVES 



DISK NUMBER: 
™GS: 



USES : 



DESCRIPTION: 



AP501,IB501 

Acid-Base Chemist]^ 
Analytical Chemistry 
Equilibrium 

Tutoring 
Demonstration 
Introduce Cbhc^t 

General college cbimistr^ 



Advanced first year and middle level chemistry 

Advanced undergraduate or first year graduate chemistry 



Because this prognim allows the user to ii$nt the name, dissociation constant, and the 
cohcehtratioh of the acid » it could be used to introduce the cbhc^ts of weak, diprotic, 
and triprotic acids conpurihg the graphs of their titrations with a strong base. A 
printout of the concentrations of H^i iA ^25 chai^ in pH is 

available. The explanation section is good for tutoring the user. 



NAME : pH PLOT 
H^: AP503 



TOPICS : Acid-Base Chemist 

Analytical Qtemistry 5| 
Equtltbrtun 
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lTO«A>MWffi ; pH PLOT ((:k>ntiimed) 



USES : 



LEVELS ; 



^S€RIP!FIdN ; 



Demons tntioiL 
Lab Data ChKk 
SisBalatioft 

High schocl chemist^ 
General collie cbeoistry 

Advanced first year aiid middle level ckanistry 



With keyboard comumds the use^^^ against strong or weak 

bases^ fhe_ introduction section. ej^lains the use of equilibria expressions to calculatet 
the pH of the solution during titration. This progxa can plot titration curves faster 
than perfomis^ the real titration «fith pH meter , can be used to check student 
calculations y and to determine the volume at which neutralization occurs graphically and 
mathematical ly • 



CTeqWf^Mffi : BACKTITER 



TOPICS ! 



USES ! 
LEVELS ; 



SISK KtMER: AP604 



Analytical Chemistry 
Qiiahtative Analysis 
Xechhiques 



Simulation 



General college che^ 

Advanced first year and siddle level chemistry 



^^PTICTl ! the technique of back titriSLtion tb aui^.L^co^lex mixture of carbonates is simulated in 
this _program«-_The_user_faa8- the option of cooputer-standardited solutions or user can 
standardise wi^ the-cooputer's help. This progrsa can be used as a pre* lab assignment to 
acquaint student with the technique or to actually collect data to determine the 
compbsition of the mixture of sodium carbonate and bicarbonate. 



oti±ons 



^i^AM^Wffi ! GENERAL LABORATORY INTERFACING 
SISOS^^s AP1203 »GOi2b3 
TOPICS ; interfacing 



Data Collection 
Data Ahalysis 
Intei^acing 
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P^SaiAH NAffi ! GENERAL LABG^AlCHtSr tHtERFACIHG (Cbhtlhued]! 



DESCRIPTIOM 2 User. can_ calibrate and tfiist a tbeznistor or Blocktronic l interfaced to^^e coaster* The 
devices can tb^ be used to Donitor cfaax^es continaoasly or senile at intervals. Both 
graphic and issoeric data displ^^-are available and data files can be created. The 
written materials in IM oio, IX 002 » and LN 003 contain specific instructions for 
cdiistsnictioh aiid use of the interface devices. 



PRegWf^WC ; GHlMICAL SEARC3I 

DISK WOMBER : ^01 ,AI901,G69b2 ,NC902 



TOPICS: 



Descriptive Gheniistry 
PrbbloD Solving 
General Reviev 



Review Conc^t 
Problen Solving 
Drill & Practice 



Hi^ school cbenistry 
Gmeni cpllege dimist^ 

Advanced first year and middie level chMiistry 



DESCRIPTI ^g Use this prognrm to review and/or reinforce the t»y in which the chuical and ph^ical 
properties of coopotiiids can be used to distinguish between then» either on an individual 
student basis or in the classrobn by dividing the class into teams » collating on the basis 
of number of clues necessary before the "unknown" is properly identified. 



PROGRAM »Wtg ; LBOtlNG REAGENT 
BISLiSSffiS: AP306 



Oxidation-Reduction CSiemistry 
Stoichidoetry 



Problem Solvi^ 
brill & Practice 



Hi^ sdiiMl chMiitry 
General college chemistry 

Advahcwi first year and middie level chemistry 

prograffi-faas a series of four redox reactions that have a minimini of three reactants. 
1^ user is to fiJid the limiting reactant. Hints are provided and the user's score is 
tcept. Useful as individual practice or quit. 



PROCTAM NAME g BALANCE 
PISk NOMBER; AP60t 



ERIC 
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PI«XaaR4tt»E : BALANCE (Cbhtinued) 

tPPICS t dxidatioh-Redtsctioh Chemistry 

tJSES t brill & Practice 



I£Vg£: Higjl school cteraistr^ 

General college chenistry 

^S^^raiCT ; User chooses the number of bxidation-reductibn equations to solve and whether to use the 
printer or screen to "check" user's solutions. Modification guidelines are available in 
AN009. 



CHAPTER 27 E:XectiaroolnLem±stixry X — — EXoiotiaro lys±s 



ProgW< IWffi ; FARAiEXAY 2 (and FARA&AY AID) 

DISK NDhpffiR ; AP663 , IB603 

TOPICS : Electxtk:bemis try /Electro lysis 

Chmical Reactions 
Oxidatioh^Reduction Chemistry 

USES ! ttttori^ 

Demonstration 
Data Collection 



^^S^i High school science or chemist^ 

General college chmistry 

DESC^PtiON t Ihe i^truction section of this prbpttO-^troduces the cbnc^ts of elec^lysis^ coulombs ^ 
and F^ffadays. Xfae user nay set the teaperature, pressure and time (and if you tave 
pHddles; can change the anotrnt of current) in this electrolysis of water siteulation and 
then read the voltne of each gas collected in order to calculate the value of a Faraday 
(see Fteaday Aid for help). The sifflulatioh itself coiild be used as a lecture aid to 
introduce the topics of electrolysis or redox reactions. 



DISK WOMBm t AP664 

Electrbchmistryy Electrolysis 
dxidati6h«Reduction Chemistry 
Atonic Structure 

yg£g: Data Collection 

Pre* lab Discussion 
Denonstration 
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LCtln^iaar * is Ou±clos VI /ca:^om±st:.ary s Xlne Study of' MAtitiexr 

ELECIRODEP ( Cbntimied ) 

l35Vg^ : fttg)i school chemistry 

Genersl college chemistry 

Advanced firist year and middle level chemistry 

^SO^PKca^; Use this prbgram as a pre* lab dislcnissioh if you assi^ an electrod^sition lab. _ Corr 
lab procedure, is simulated^. Otherwise use as a demonstration t^ere you. collect data to 
soive for equivaient weights of copper or a mystery metal. User has option of controlling 
time and current. 



nTsy; yniffRgt^* AP3O6 



TOPTng • 



Dxidatibh-Reductioh Chemistzy 



Educational Game 
Problem Solving 

High school chemistry 
General college chemistry 

Advanced first year and middle level chemistry 



Xb be a winner o£_thi8_*'hi Potentials, a 

fast keyboaxtl finger, and the lu^ the random draw from the co^uter's data base. Two 
players can be accoonodated at a time. 



NERNST 



MSj^^fUMBERs AP601,IB6di 

TOPICS : Electrochemistry ~ 

Oxidation-Reduction Choiiistry 

Drill & Practice 

LEVELS ; General college cfaemiitry 

Advanced first year and middle level chemistry 
Advanced undergnuhiate or first year graduate chemistry 

INS CRIPTION ; This program offers the user a choice of the number of prpblttBS oh calculatii^ cell 

voltages at staxulard and hoh-standard conditions and an option of checking user's work oh 
the screen of prints Help and hiAts are. available wh^ answers areinimt. 

Modification guidelines for this program are available in AH009. 
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PROGRAM Wtfffi ! BUCL 
bisk KtiMBER: AP604 



UEVELS ! 



DESCRIPTION : 



Reaction Rates 
Kinetics 

Organic Chemistry 

Sinaiation. 

Data Collection 
Dssonstration 

High school chemistry 
General college chemist]^ 

Advanced first year and middle level chemistry 



Because this program ailovs the user to chai^ either te^eratore or solvent concentration 
or both» the effect of these variables on the rate of reaction can be studied— either by 
an individual student or by a class as a v4iole if used as a demonstration aid. 



Pl^i^aH^ftffi ! ANXMAnON 

DISK NUMBER: AP603 

TOPICS : Rsactionjtechani^ 
Organic Chemistry 

MSEB i SiiBulatioh 

D^nstration 

Introduce Concept 

LEVn^S : High school choiistry 

General cq 1 lege chemistry 

Advaxiced first year aiid middle level chemistry 

i^S^IPtliMg : the ANINAIIbN of this prbgrm mechutism of the chlorination of .- 

oet^ime^.Asimultaxteousprixitotxtat tte_bottm screen keeps tally of cuch species 

in the mechanism. Because the sequence may be stopped and started with keyboard comnands, 
this program could be used as a lecture aid to introduce or dmonstrate reaction 
mechaniSB. 



DISK NUMBER: 
TOPICS :' 



OCIANE 

AP8b3»iB803»AT803 

Or^nic Chwistry 
Combustion Reactions 
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H&IGRAHIWIE ; OCTANE CCbiitihued) 



Edacational Game 
Totorii^ 

No backgnnind in chfioistry 
Hig^ school science or chemistry 
deheral collie cbemistzy 



DESCRIPtlON ; This. p^^ia_ has extensive tuto pages in hydrocarbon ch^istryy vhich it relates to 
octane numbers and coopression ratios^ tbe user appiies this, information to winning a 
traveling game by ar r i v in g at a chosen destination without ronnixig oat of money. _Good__ 
aq^plieation of hydrocarbon properties to the operation of cars— an interest area of most 
teenage students. 



rtPJUKIIH Wnnfc S lUtTXIUSJvZ 

DISK NOMBER ; AI^6»^^6 



TOPICS ; 



Industrial Chemistry 
Organic Chemistry 
Problen Solving 



Educational 
Tutoring 



No baclcgrmind iii chemistry 

Hi^ school science or chemistry 

Advanced first year and middle level cbuistry 

Extensiro tutori^ pages give tte user _enou^_ bad 

of a refinery, ^e Job description includes purchasing crude oil to.meet. specified 
demands y refining it asid making a profit. Excellent for developing problem solving 
skills. 



PROGRAM NAM E ; CHEMICAL PURSUIT 



DISK NUMffiR ; AP206 



TOPICS! 
IISES : 

I£V£LS : 



DESCRIPTION: 




Gehenl Review 

Educatibhal Game 
Reviw Cbhcepti 

Hig6 school chemistry - 
General college chemistry 

Advanced first year and middle level chemistry 

Based bh the format of Trivial i , »uit^ this educational game has qiiestibu from physical , 
b^aniCy inb^aniCi peribdic_trends»_h^ and structwe cate^ A mucimum of four 

piayen^-With uiraiaton and p^odic.tablM play^ te the same diik_(AP2b6) are 
file progranB that allow the iintructor to edit or add questions to the game file; 
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pro™ JttHE ^ 

m 



FOLYHERLAB 
AP702 

Polymer Gliemtstry 
Analyttcsl Ghaiistry 
InstruDcmtation 



DESCRIPTION: 



Educational Game 

Advanced first year and middle, level chemistry 
Advanced tmdergradu^e or first year gradoace chenistry 

Using an adventure format, this educational game allows students to use IR^ DSC, 
li^t scattering techniques, etc. to identify ah unknoim polymer. 



PRdgWt-fWffi ; CAm: Conformational Analysis & Molecular Modeling 
bisk NOKBER ; AP704 



TOPICS: 



LEVELS ; 



Organic Chemistry 
Molecular Structure/ Shfl|)e 

Demons tr^ion 
Simulation 
Xntroduce Concept 



General college ch« 
Advanced first year and middle level chmistry 
Advanced undergraduate or first year graduate chem 

Ibis pro^^ conta^-exceilent-B^ graphical repres^tations of organic ii»lecules vhich 
can be rotated on an axis or a boiul by use of keyboard coassnds. At the bottom of the 
screen, there .is a simultaneous gr^^hing of the potential energy changes due to thf 



conformational changes, 
assignment. 



Use for classroom lecture aid or for individual student 



^^ijtm&' POLYMERIZATION 
BISK NUMBER; AP705 



TOPICS ; 



Polymer Qiemistry 
Organic Chemistry 

tutoring 
Simulation _ 
Demonstration 

Hi^ school chiiiiiitry 

General college chemistry 

Advanced first year and middle level chemistry 
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PROaW< kttffi g POCnfESdZAXION (Contimied) 

PE SCRIPTI CW ; This tutorial pxt>gran Was designed to introduce the cbnci^ts of addition and condensation 
pdlyneritatibh to the user. Parts of the program could be used as a classrbois 
denohstratioh or lecture aid. Extensive documentation and baci^round infomation is 
available as It 006. 



i KAME ; ORGANIC NOMEKCLAIURE 
AP705 



TOPICS : Organic Nomenclature 

USK : Drill & Practice 

LEVELS : Hi^ school chemistry 

General college chemistry 

Advahc^i first year and middle level chemistry 

ASCRIPTION : drill and practice program generates in_ 

random sequraice by functional groups and the user inputs the correct lUPAC name of the 
compotaid. There is a limited mana^gem^t S3n5tem| us^ir's score is kept by gto^ of 
problems . 

PROGRAM NAM E : OOi^WJllCmL ANALYSIS 

BISK NUMBER: AP706 

TOPICS : Molecular Structure/ Shape 

Organic Chemistry 



Xutoriiig 

foill_& Practice 
Draonstration 

General college cbemif try 

Advanced first year and middle level chemistry 

This tutorii^ pr^pm wHi heip^tudm of organic 

molecules in S-D^ ^e drill segments are ^>propriate for individual use or as 
damonstrati^^ aid for classroom lecture. Included are recognition of sawhorse and Newman 
prbjectioni of methane , ethane , and butane. 



PROGRAM NAM E : DESIGM-A-DRUG 
DISK NUMBER: AP701»IB701 
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USES: 



EdocationsI Gsie 
Prob lea So 1 viiig 
Sinulatioh 



Geherai cb liege chemistry 

Advanced first year and middle level chemistry 

Using a parmt molecular structure that has active sites identified^ the user selects an_ 
atom or groi^) to be added at each site to form a tranquilizer dfug i^ich^ 
••tests" for biological activity. The game was desi^^ to stimulate intersst in organic 
and medicinal chemistry; tbex^fb^^ trial and error can be used, but sam teowledge of how 
chaises in electronegativity, charge md sire affect ••activity'^ of synthesized molecules 
is hetlpfui. 



DISK NCTffiBt! AP8b5 ,AI80S,IB805 

TOPICS : Industrial Chemistry 

EnviriMimmtal Chemistry 
I4eth6ds of Science 

USBS : Prbbim. Solving. _ 

introduce Concept 
Simulation 

rrPHif - No background in chemistry 

High school science or chmistry 

Advanced first level and middle level chemistry 

DESCRIPTIC»>! ihc u8er(s) most make reccwButations to the local city gb^rruDeht regardii^ data oh BCtC^ 
a suspect^ carcinogen, i^ich hai been found in the river below a (:hemical plant, the. 
user has literatUire, a laboratory, and other task force memben av^^ 

bh the z^oiiiiieh^ to be made. Ihis is an excelleit.^lication of sciwitific method, 
e^)eciaXly since no conclusive answer can be givm to the problem. 



PROGRAM KAffi: DESICai-A-DRtX; 

DISK WPMSm s AP701,IB701 

Fharmacolo^ 

Biochemistry 

Oi^anic Chemistry 
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CTOi^AM^HAME ! DESIGN* A-DIOX; (Continued) 



OSES : Edocationat Gane 

Problen Solving 
Sinulation 



LEVH^ s General college chenistry 

Advanced first year and middle level chraistry 



DESCRIFfiON ; Using a parent ffloiectilar st^ sites identified, the over selects an 

atom or grotq) to be added at each site to form a tranqtd:lizer drug %rtiich the conpitez then 
"tests" for biological activity. The game was designed to stimulate interest ixi orgaxiic 
and medicinal chemistry; therefore, trial and error can be used, but some knowledge of how 
changes in electronegativity, charge and size affect "activity" of synthesized molecules 
is helpful. 



CHAPTER 3X NucXetAxr Ch^sn±stixr>r 



PR6(^A>MWCE : DECAY 
DISK NUMBglt ; APlOOl 
TOPICS : 



LEVELS ; 



DESCRIPTIONt 



Nuclear Chenis try/Radiation 
Atomic Structure 

Simulation 
Demonstration _ 
Data Collection 

Ifo bcu^fccprouhd in chemistry 
Hi^ school science or chemistry 
Gemral college chemistry 

Collect ^e data from, three or more.^accessive runs of this program to illustrate the _ _ 
"randomness" of nolioactive decay. ^le ^apldics in this program are suitable for use as a 
classroom damdnstration that simulates the decay of 1000 atoms of a mystery substance. A 
hard copy of the data can be obtained or a bar graph is available on screen. 



PROGRAM NAM E : CHQflGAL iMKM^ (1 OF 3 G^QSm 6^^) 

DISK Nt3^ffiER : AP26l , IB201 ,13«)bl 

TOPICS : Vocabulary 

General Review 

USES : Review 

Educational Game 
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TOXaWt KAME ! CHEMICAL HANGHAN (1 DT 3 CHEHIStRy GAHES) (Continued) 

Rif^ school choist^ 

Gendrai college chemistr^r 

Advanced first year and middle level chsaistry 



DESCRIPtlON ; Students can review ch^istry vocabulary by playing the traditional gaine of Ran^ian. 

Tens include organic family nanes, vocabulary fx^ atomic and iDolecular structure, gas 
laws, thexnddynamics, solutions, equilibrium, periodicity^ and bonding. 



G^riosr&X Re-v-d.ew RecoxxnxK 
PROGRAM KA>ffi ! OffiMSGAt SEARCH 
DISK NCTCm t AP902 , AI901,C0902 ,HC902 



mm- 



Descriptive Ghimistry 
Pfoblctti Solving 
Goierai Review 

Review Concept 
Problem Solvit 
Drill & Practice 



DESCRIPTIOWi 



Hi^ school chamii^r 

G^erai college cfaamistry 

Advanced first year and middle level chemistry 

Use this program to review ahd/br reihTorce the way in which the chemical and physical 
properties of cbo^knjhds can be txsad to distinguish betweeh tiiei^ either. on_ an individual 
student basis or in the cias8n>m_ by dividing. t^ class into teams,. conpe ting on the basis 
of number of clues necessary before the "unknown" is properly identified. 



PROGRAM HAME t ABS GAME 
DIS1^^3lffl£R ; AP501,IB50i 



USES g 



I£VELS ! 



Descriptive Cbimis^ 
Problem Solv^ 
General Review 

Educational Game 
Review Cbhe^ts 
Problem Solving 

Hiih_ school chemistry 

General college chemisti^ 
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H^aiHaiffi ; ABS GAME (Cbhtiinied} 

PES^g^PTION ; The physical and cbeffliui proper-ties of 6 co^Kninds are randomly revealed to the user; the 
obJect_of the gtfn is to utch tte properties. vith one of 17 possible coiopounds in 
the memory baidc; This method of review and problem solving coald be osed by one or two 
individual players, or by a class tliat is divided into 



PROC^AM KA ME ! CHEMPROP 

bisk WlffffiER ! M»962, 00902 

TOPICS s Descriptive JSieoistry 

Analytical Chenistry 
Problra Sbltihg 

USES ! Probim Soiviog 

Review Concepts 

TtfVfjj^f Hi^ school chemistry 

General college chendstry 

Advanced first year and middle level ch«iiistry 

DESCRIPtlOW ! Usiiig bAsic laboratory teits^o det^mira its d^micai and physicai.px^pei^ies^-the u^ 

identifies ^e ufdotown conqpoond selected by the conputer. Vcds program could be used for 
review and for developing some problem^solvti^ skills. 



PR0^Afr4lAME : CHEMICAL 0UNGEDNS 

bisk NUMBER: AP6b2 

TOPICS ; Problem Solving 

Solution Chemistry 
Chemical Reactions 

USB ! Educational Gam 

Problem Solving 

t£VELS ! Hi^ school chmmtatry 

General college chemistry 

Advanced firit year aiid middle level chamiitry 

BESCRIPtlON ! In this chwicutl ^venture game the tiier solves chemistry-related probrems iii 6r;^er to get 
thim^ the dvngMn aiivi with the treastn^ _ Ihe_di:^em has 5^ 

chemical problen to be solved. A roving professor quizzes the user on different aspects 
of chemistry from a bank of randomly accessed questions. 
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XG Vis Ro^±^w I>iroJoot SERiUPHXM 

KAM E : (SlMIGAL HANGHAN (1 OF 3 CHEMISm GAMES) 

TOPICS ; Vocalxilary 

General Review 

Educational GaiDe 

LEVELS : Hi^ school ctanis try 

Gcmeral college cbioistry 

Advanced first year aiid middle leve? chemistry 

DESCRIFH CW : Students cm review chemistry vocabulary playing the traditional game of Han^an. 

Xeras include o^anic fmily n^es^ voca^laxy frm_a^ and oolecular structure, gas 
Ueut, thermodynamics, solutions, equilibrium, periodicity, and bonding. 

PROGRAM HAH E ! CHEI^CAL PURSUIT 

DiSk-NBMBER: AP206 

TOPICS ; General Review 

USES ; Educational Gam 

Review Concepts 

I^VgaS ; Hi^ school chenistry 

General coll^ c^^ 

Advanced first year md middle level chraistxy 

DESCRIPTION ; Based on the format of Trivial Fmuit, this educational game has questions from physical, 
organic, inorganic, periodic trends and structure categories r A iu^tifflub of four 

players, with calculators and periodic tables, can play. On ti^e same disk (AP206) are 
file programs that allow the instructor to edit or add questions to the game file. 



Sample Entry 



from the forthcoming publication 
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Beiffi ATOM 
Written by Robert Rittenhouse 



SERAPHIM APPLE DISK AP201 



WHES TO USE THIS PROGRAM 



TOPies : Atomic -Orbi tals - 

Atomic structure^ ^ 
Electron Configuration 

DESCRIPTION:. 

: This program is an_effectiye_ lecture aid- the 
following concepts related to characteristics of electrons and 
atomic structure. 

1) You can show that an electron must have exactly the 

right_energy photon to raise it frd^ to ah 

excited state. It cannot "save" energy^frbm- _ 
successive_lbw-energy !!hits!! and it cannot !*give 
change" when a photon of too-^high energy strikes. 

For exaimpie^ to raise the electron from energy level 1 
to level 4 recpiires a photon that has a wavelength of i z 
97 nanometersj^ By changing the wavelength 
ot BB nanometers^ you can show that the electron is hot 
affected by either of these wavelengths. 



2j The simulation clearly shows that the^e lee tr on roust 
absorb energy to go to a higher energy level and that 
energy is given off when it falls back tc lower 
energy level. 



3) The graphic representation shown bh^ of 
the _ s imulatibh- screen- re la tes _ the animation to^ the 
diagrams of-the-hydrogen spectrum usua shown in 
chemistry text books. The lines on the graph appear 
simultaneously with the animation. 



4) Because the energy of the photon is related to wave 
length bh the screen, the relationship 

length and frequency and the- relationship between 
frequency and energy of radiation can be emphasized. 

5) When the electron is excited from energy level one to 
level four ^ it is done in one jump; when it falls^ i 
however z it comes down in two staaes -rtb level two and 
then to level bnei- Hse this simulation to explain why 
a bne'^electroh system can have a multiple of spectral 
lines . 
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HARDWAIiE/MEMbRY REQUIREhfENTS : 

This program Will run on any of the Apple ii family^ with 
i disk driven DOS 3.3. 

GEftiNG SfARtSD: 

Copy the documentation ( side 2 of the master disk) on a 
separate disk before making a print out. Do not attempt to use 
the back side of the disk more than t^ice to^ insure the integrity 
of the master disk.^ To make a copy of side 2^ bootzup ah Apple 
System Haster^ DOS 3.3^ and type RUN COPYA* Press RETBRHi 
Follow the instructions of the program, using side 2 of the 
master disk as the source disk. 



: , Boot up Disk #201 by inserting the disk into the disk 
drive, closing the disk drive door, and turning on the computer. 
You willfind the switch on the left-hand side-on the back of the 
Apple. Turn on the monitor. The Project SERAPHIM title page 
should appear oh the screen. 



RUNNING PRbeRAM: 

Press REfURH^until the Program Entries menu appears and 
choose #12 BOHR ATOM by using the key to move the highlight 
to #12. press RETURN and the program will load. 

-The program has two pages of intfoductioh_ahd^o^ 
instructions^- You can go back^^^ page from any 

point in the program by pressing the I key. 



When the simulation page is on the screen, you may use any 
of the following ccmimands: 

Press F to fire photons of _ __ 

lNote_that the instructions-indicate that you can 
get continuous photons firing by using the REPEAT 
key. On Apple models that do not have the REPEAT 
key, just hold the P(irej key dovm jontin- 
. ually) 

— > to increase the wavelength being fired 

to decreAse the wavelerigtli t^ijig f ircji (note that 
the wavelength Irahge is f roiiL BQt13Q hahbmeters ) 
1 to go back to the instruction page _ _ __ 
E to see the example^ which shqws you the numerical 
values of the first four energy levels in the 
hydrogen atom « It also shows the partial 
calculation of the wavelength necessary to excite 
the electron from the first to the second energy 
level. 
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GETTING OUT OF THE PROGRAM: 

Press X te exit the program . The: simulation will remain 
on the screen i If ybu; wish tb; use another program 



on-this disk^ reboot the disk by turning of f z the 
machine and turning it back oh or press eONTROE^ 
the OPEN APPtE and -RESET at the same time* Take 
the disk out of the disk drive bNijY when the red 
light on the drive is outi 



TO HAKE A SEPARATE PROGRAH DISk: 

_ if_y6u wish to copy^this program to another disk^z follow 
the directions found in '^How to Hake your Swh^Seraphim Disk*" 
You will need to copy the following files from your master disk: 



BOHR 
BbilR.SH 



HELLOl 
SOX 

BOim.OBJ 
UNPAGKER 



SCR-BbHR-i.P%K 
SCR-B0Em-2.PAK 
SCR-B0im-3.PAK 
SCR-B0HR-4.PAk 
SCR-B0HR-5.PAR 
SeR-B0^-6.PftK 
SeR-B0HR-7.PAK 
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eRDER F0RM 



PfoMimAPHtM 

pcpartment of ehemistry „ 
Eastern Michigan University 
Ypsilahti, Ml 48197 



Yocjr name: 
Address: _ 
Address : _ 
City: 
Country : 



State: 



ZIP: 



NOTE -See SStAPHIM CataioRoe for det.a£Ls^_tLrl ces are ^j^r xLtsk» not per program 





Order No. 




Description 


— . - . . 

Quantity 


Price 


- - - 

Total 
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- 





■- 


— 


- 
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iM 006 


SERAPHIM GaiQlogiii^ 




free 




IM 007 


Software Liat 




84 00 




m 499 


*tab6ra tor y Module Package (disks £ written; 




iio,oa 




La 888 


*\BU Disk Package (2786 additions: 26 disks) 




95.00 




AP 999 


*Apple Disk Package (7/85: set of 34) 




160.00 




AP 888 


*Apple Disk Package (2/86 additions: 20 disks 




95.00 






R)stagi t Kindling: U*S.^rders 




2.00 


2.00 




Postage t Handling: Foreign orders 




id. do 






ttJTAL 









^Package description on reverse side. 



Project 



SEND tOi 



Departmerit of Chemistry 
Eastern Michigajl University 
Ypsllanti, Ml <t8197 



Name: 



Address: 
Address: 
City: _ 



State: 



'ERiCC«""t*-y- 



ZjP: 



Pavinent jntisv 
accompany all orders. Make 
checks payable to Project 
SERAPHIM. 



To get on our 
Mail^lng List -tc receive 
Prolyl S£RAPHIM News 
as well as ill Jiho9uhce-_ 
ments and updates, check 
here: ^ \ ^ 



ORDERING I NFORMAX I ON 



I-M 999 Laboratory Module Package for Apple > 

Contains Laboratory Modai^ tM 001 tfarot^ LH 008 ptas AppU disks AP I20I, 1202* 
1203. (fmckagm relaasisd as of 7/85.) 

$^0^ pn^id; plus postage and handling. 

Tm 888 IBM PC Package of 20 disks and documehtatioh. 

Cohtaihs IB 101^ 102^ 104; 201^ 202^ 205; 301, 304, 305; 402; SOi, 502; 601, 
603; 701, 703; 802; 902; 1001. (fack^ raiessed as of 2/d6.) 

$93 p prepaid; plus postage and fiandling. 

AI> 999 Apple Disk Package of 34 disks and documentation. 

Contains AP 101, 102, 103, 104| 201, 202, 204, 205; 301* 303* 304, ^ 401, h':!-, 
403; 501, 502; 601, 602, 603; 701, 702, 703* 704; 801^ 802^ 803^ 804. fC^r., 806, 807, 
808; 902; 1001. CPackagi rileased as of 7/85.) 

$ 3.^0 ^ prepaid; plus postage and handling. 
AP 883 Apple Disk Package of 20 disks and docufflehtation. 

Contains AP 105^ 106, 107; 206; 306; 503; 604, 605 , 606 ; 705, 706, 707, 708, 709, 
710, 711, 712, 713, 714; 809. (Package releasad as of 2/86.) 

S95^ prepaid; plus postage and handling. 



SPEED YOUR ORDER 

1. Use this Order Fori. 

2. (Jie order humberi: e.g. IH 999, AP 101. Obtain these frbi the Catalbgue , 

3. _Paynent oust acconiuu^^ orders, including purchase orders. Checks should be made 
payable to Project SERAPfON. Ihis Is necessary to keep our prices at the present low 
levels; 

4. Postage ^ handling chfl^^en are S2 for U.S., llO for forei^. Order that do not include 
these cha^s will be returned. 

5. Paynents should be in UrS. fundi drawn on a U.S. bank. Foreign paynents nust use 
international money ordiri or magnetically encoded checks. 
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